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BIENNIAL REPORT OF THE CALIFORNIA 
HIGHWAY COMMISSION. 

DECEMBER 31, 1920. 



INTRODUCTORY. 

In 1910 the people of California voted the first bond issue for a state 
good roads system. Since that time from the original and other bond 
issues approximately $36,000,000 have been expended by California on 
.the construction of this system. 

' The time that has elapsed, the amount that has been expended, and 
f .the service that has been performed now give a perspective to the work 
that should enable the people of the state to judge of the wisdom of their 
investment with some d^ree of certainty, and to enable the soundness 
of the theories upon which California pioneered its road work to be 
tested by standards of actual experience. 

Fundamental Features of Road Work. 

Certain fundamental features marked the inauguration of this road 
building program. These might be summarized as follows : 

First — ^Routing to follow as far as practicable the shortest distance 
between established termini. 

Second — Cement concrete to be the standard type for construction 
of a road base. 

Third — ^Roads to be built on the unit plan. 

We believe that there is no serious difference of opinion over the 
soundness of the Commission's location policy. In its practical opera- 
tion this policy has enabled the state highways to be so located that not 
only have grades been reduced to seven per cent maxinjum with but few 
over six per cent, but the distance as against former county roads has 
been materially reduced despite the added distance that grade reduction 
has involved. 

The determination of correct location has necessitated additional 
costs in surveying and rights of way, but this expense has been negligible 
when consideration is given to the immense saving in travel costs that 
the proper location of a highway assures, a saving that continues year 
after year for all future time. 

California was one of the pioneers in the construction of cement con- 
crete roads. While the Commission has no criticism to make of other 
types of road construction and with a full realization that the type of 
construction depends upon soil conditions, upon the service that the 
road will be called upon to perform, and upon the amount of money 
available for construction, we believe that the cement concrete road in 
California has fully vindicated the wisdom of its selection. The fact 
that this type of road base has been very generally adopted in other 
states indicates a substantial agreement with this position. 

The third outstanding feature of early road construction was the 
adoption of what may be termed the unit plan in road building. This 
plan enables a highway to be constructed which can be thickened and 
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Plate I. State Highway, Sutter County, near Yuba City. 



Plate II. State Highway, Alameda County, near Decoto. 
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widened to meet larger traffic demands without the loss of the original 
investment. The four-inch fifteen-foot highway was sufficient for the 
travel for which it was built, and has taken care of an increase in traffic 
unthought of ten years ago. Even under the more intensive travel of 
today, this road is still meeting traffic needs over at least 90 per cent of 
the highway system. Under the stimulus of good roads, however, traffic 
near the large centers of population has now developed to the point that 
one of the pressing problems before California is that of thickening and 
widening these sections. 

Under the unit plan of road construction, this can be accomplished 
without the loss of the original investment or the destruction of the 
original highway. The old road is included in and made an integral 
part of the wider and thicker highway. 

This policy has resulted in giving to California a mileage in improved 
highways that could never have been built had roads been originally 
constructed to meet traffic demands of the far future, were it humanly 
possible to estimate either the extent or the character of such traffic. 
The added mileage thus secured has given to communities and counties 
all over California a good roads service, the value of which it is safe 
to say runs into millions of dollars. 

Not only has this added mileage justified the Commission 's construc- 
tion policy, but it is further justified by the fact that the alternative 
policy of building completed roads would have cost the state millions of 
dollars without due return. Huge sums would have been tied up for 
years in an investment, which in large part would lie idle. The interest 
charge upon such idle investment would in itself amount to a huge sum. 

•Added to all this, is the undoubted fact that the good roads mileage 
built by the state have been the largest single factor in stimulating 
counties into campaigns for the improvement of local roads. 

Operation Problems Now to the Fore. 

During the ten years just passed the problems were largely those of 
construction. Construction problems still remain but they are now 
more closely allied with the operation and maintenance of the highways 
than with the methods and mechanics of construction. 

While the roads that have been built are still taking care of travel in 
an adequate manner over at least ninety per cent of the highway system, 
yet the enormous increase in travel, both as regards the number of 
vehicles and the tonnage transported over the highways, is evidence that 
the traffic of the next ten years will require a heavier duty road. 

Minimum Specifications are Increased. 

In accordance with the early determined policy of the Highway Com- 
mission, i. €., to make construction take care of present traffic and to 
reasonably anticipate future traffic growth, the Highway Commission has 
increased its minimum specifications from four inches of unreinforced 
concrete to five inches of reinforced concrete. Practically all construc- 
tion under the $40,000,000 bond issue has been in accordance with these 
new specifications. 

In this connection, it should be noted that the steel used in reinforce^ 
ment and the extra inch of concrete have made a very material increase 
in the cost of constructing roads. We believe, however, that there can 
be no question of the wisdom of this expenditure. 
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Minimum Width of Highways.^ J 

The desirability of including in the specifications provision for a rdad 
of a minimum width from eagbteen to twenty feet has been given v^y 
serious consideration by the Commission. It is the opinion of the Com- 
mission that to adopt a uniformly wider pavement than the fifteen-foot 
slab would reduce mileage to an extent not warranted by the service 
that the increased road width would give. It is the further belief of Jhe 
Commission that the better plan for new construction is to build the 
wider pavement where the need for a wider road either now exists' or 
will soon exist. 

Betterments on the Old Roads. 

The problem of the old road is that of widening and thickening 
where by reason of population or traflic congestion there is need for a 
heavier duty highway tod of reconstructing in large part oiled macadam 
roads, originally constructed by counties, and later taken over by the 
state. The cost of maintaining the oiled macadam, roads to which ref- 
erence is made is so heavy that their reconstruction is tbe economical 
method of handling the problem. ^ ; 

The plan that has been followed by the Commission in widening and 
thickening the pavement has been twofold in character. In some places 
a second concrete slab has been placed over the original slab. In other 
places concrete shoulders have been built IJ inches higher than the 
original slab and the trough thus made filled with asphaltic surfacing. 

At the present time the Commission is building a five-inch oiled 
macadam road using the original concrete slab as a foundation on certain 
sections in the rice growing district, where, owing to inundation of the 
roadbed from adjacent rice fields, disintegration occasioned by alkali 
s^Us. carried in solution in this water and the excessive loads hauled on 
tKe roads, the concrete slab has been broken into fragments. 

Highway l^outes in Small Cities. 

, Another construction problem has to do with the highway system in 
the signer cities of the state. 

The ei:tension of the trunk system is emphasizing the failure of a 
number of municipalities to improve the portion'" of the state 
highway lying within their limits. The policy of the Highway Com- 
mission has been to require the inunicipalities to accept the burden of 
improving the highway lying within their boundaries. This policy has 
not only served to encourage many cities to launch upon progra«4 of 
street improvement, but it has also obviated the necessity of these cilties 
surrendering the jurisdiction over their state highway streets. Under 
tb§ law the Highway Commission must have complete jurisdiction over 
all portions of the state highway system. The advantage of local ^onjrol 
over local streets is so obvious that cities geilergijly hav(^ preferred to pave 
the highway within their limits rather than abandon coittrol of these 
streets. There are, however, in California a number of small municipali- 
ties, many of them with unduly extended limits, which are financially 
unable to improve the streets over which the state highway is routed. 
To these cities aid must be extended. The plan adopted by the Highway 
Commission has been to share the improvement with the municipality. 
Generally the municipality has agreed to pave the street through the 
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Plate IV. State Highway, Santa Barbara County, in Gaviota Gorge. 



Plate V. State Highway, Santa Cruz County, near Glcnwood. 
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business district and the more settled residence section, where the 
frontage has a sufficient valuation to justify the improvement. Through 
the more unsettled portions of the city, the jurisdiction of the street has 
been surrendered to the Highway Commission, and the state has con- 
structed the road. 

However, only a beginning has been made in this work. There are a 
number of small municipalities now anxious to enter into such a coopera- 
tive improvement plan. The convenience of the public requires the 
improvement of these streets. Through travel in particular chafes under 
the condition of streets in many of these small cities. No funds, however, 
have been provided for carrying on this work on the scale on which it 
should be undertaken. In any future financing program, money to take 
care of this phase of highway construction should be included. 

Huge Increase in Building Costs. 

The Highway Commission would suggest that there is need at this 
time of the most careful thought relative to the financial program for 
highway construction. 

In common with everything else, the cost of building highways soared 
to unthought of heights not long after the ratification of the $40,000,000 
bond issue by the electors. To safeguard its funds and to avoid com- 
peting too actively with private enterprise in the labor market, the 
Highway Commission early abandoned plans for a large building pro- 
gram in 1919 and 1920 and confined its activities to roads of primary 
importance. Collapse of the market for state highway bonds necessitated 
even a more drastic curtailment of program. As a result of the policy 
of marking time during an unfavorable building period the Commission 
has emerged into a more favorable period with its funds well intact. 

It is evident, however, that the $40,000,000 will not do the work that 
was mapped out for it. How far the bond issue will fall short of com- 
pleting the system is hard to determine until cost conditions become 
stabilized and estimates become more than mere '* guesstimates.'' The 
one thing certain, however, is that the money and bonds on hand will 
not complete the construction originally contemplated and authorized. 

Where Additional Money is Needed. 

Eeferring back to previous portions of the report, we might sum- 
marize the need for increased revenues as follows : 

1. To complete the highway system. 

2. To reconstruct oiled macadam roads built by counties and taken 
over by the state. 

3. To widen surface and thicken highways in those places where the 
need of a heavier duty road is either now present or will soon arise. 

4. To aid in constructing the state highway through small munici- 
palities financially unable to undertake this construction themselves. 

5. To defray the cost of the increased specifications adopted since the 
$40,000,000 bond issue was voted. 

It should be noted that the $40,000,000 bond issue had no thought 
of providing funds for any of the purposes outlined above, other than 
the first named. And yet to protect the investment that California has 
made in its roads and to secure the maximum of service from these roads, 
it is important that immediate attention be given to these phases of the 
highway problem. 
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The Commission would suggest that consideration be given to the 
wisdom of providing a special fund, in addition to present funds, to be 
expended in completing the present system; in widening, thickening 
and surfacing present roads; in reconstructitig the old county oiled 
macadam roads now included in the state system; and in assisting in 
building state highways through small municipalities that are financially 
unable to undertake the work themselves. 

Advisability of Gasoline Tax. 

In this connection the Highway Commission would respectfully sug- 
gest that a tax on gasoline offers what appears to be a feasible method 
of raising such needed revenue. 

It is worthy of note that such a tax would involve a very small collec- 
tion expense and further that the burden imposed by the tax would 
automatically distribute itself among those benefitting by the highway in 
proportion to the measure of such use. 

The suggestion of Secretary of the Treasury Houston that the federal 
government impose a tax on gasoline would indicate the importance of 
the early occupation of this field by the state government. The practi- 
cability of the tax has been amply demonstrated, notably in Oregon. 

Pay-as- You-Go or Another Bond Issue. 

It is the belief of the Commission that with such a fund, raised by an 
annual levy imposed as the discretion of the Governor and the Legisla- 
ture may direct, and with the probable continuation of federal aid, the 
California highway system can be financed to completion without 
another bond issue; provided that no large new program of highway 
construction be undertaken. 

The adoption of a *' Pay-as- You-Go" plan, in the opinion of the Com- 
mission, would not delay the highway building program of the state so 
that undue hardship would result to any county or community. On the 
contrary, it would hasten the completion of the highway system, as the 
assurance of added revenue would enable contracts to be let that now 
must be held up if more money is not available. 

At the same time the saving in interest charges alone would cut in 
half the final costs of highway construction to the taxpayers of the state. 

Roads Included in State System. 

It is the opinion of the Commission that the success of such a plan 
will depend upon whether in the opinion of the people of the state the 
present state highway system, including the roads built and projected, 
can be considered as approximately complete. This in turn depends 
upon whether it is the intention of the people of California and the 
desire of the Governor and the Legislature of the state to embark upon 
a program which will involve the construction by the state of local 
roads, or whether it is intended to confine state activity to trunk roads. 

The counties of the state have shown a willingness and the ability to 
construct their own local roads. It is the belief of the Highway Com- 
mission that the type and time of improvement of local roads should be 
left to local decision, and their administration to local control. We 
would urge the advisability of scrutinizing closely all new road projects 
offered for inclusion in the state highway system to determine whether 
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they are properly trunk roads, which should be built by the state, or 
roads of local concern and importance which should be built by the 
counties. 

If the state confines itself to the construction and maintenance of 
roads of trunk line importance, it is the belief of the Commission that 
the future growth of the highway system and the betterment of the 
present system can be successfully accomplished under a ** Pay-as- You- 
Go" plan. At least such a plan is worthy of trial. 

Maintenance is Growing Problem. 

As the mileage of state highways grows, the traffic demand increases, 
and the highway ages, maintenance assumes increased importance. 
While the law permits maintenance funds to be used for improvement of 
the highway as well as for maintenance proper, there can be no ques- 
tion but that maintenance funds should be expended in maintenance 
work. 

Closely allied with the problem of maintenance is that of widening 
and thickening the highways near the population and traffic centers, the 
reconstruction of roads that for any reason have failed, and particularly 
the reconstruction of oiled macadam roads originally taken over from the 
counties. 

Increasing attention is being given to maintenance problems. The 
monthly conferences of division engineers are serviug as a clearing house 
of information as to maintenance methods. While division engineers 
are responsible for maintenance in their divisions, the roads are inspected 
and reported upon by assistant engineers who are responsible and report 
directly to the Chief Engineer and the Commission. These reports 
have been of great assistance in the work of maintenance supervision. 

The chief factor in good maintenance is to repair a failure before it 
has had opportunity to develop. And in highway work, the best insur- 
ance against heavy maintenance costs is substantial construction of the 
road and its proper protection. 

Stop Drainage on Highways. 

More stringent regulations for the protection of the highway system 
are needed. We particularly would urge that legislation be enacted 
to require rice growers to keep drainage water from their fields off the 
highway right of way. In certain sections the highway has been con- 
verted into a veritable marsh by such water. No type of hard surfaced 
road can be maintained under such conditions. This practice has 
cost the state hundreds of thousands of dollars. The present law which 
provides for recovery after the damage has been done has proved inade- 
quate to deal with the abuse. It is time that action is taken to stop the 
flooding of state highways, and their consequent destruction. 

Fast Driving By Loaded Trucks. 

Overloading of trucks and reckless speeding by drivers of loaded 
trucks is also endangering the state highways. The remedy for this is 
more adequate policing of state highways, and legislation to secure this 
is necessary. Experience in the enforcement of traffic laws convinces 
the Commission that best results can be obtained by the enforcement of 
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traffic laws on state highways by a state police, the members of which 
are independent of local control and local influence. 

In this connection consideration might be given to the substitution of 
pneumatic for solid tires upon all truckk operating on the state 
. highway. 

Distribution of Maintenance Costs. 

The chief need for the heavier duty highway comes from the develop- 
ment of the truck and auto passenger traffic. We believe that present 
laws should be aipended to place a larger burden of maintenance cost 
on this particular class of traffic. 

Contracts Preferred to Day Labor. 

In reestablishing active highway construction, the California High- 
way Commission will pursue its definite policy of doing work by con- 
tract rather than by day labor work, wherever possible. 

The reason for this policy is obvious. The state highway organization 
is capable of doing twice the volume of work by contract that it could 
do under day labor because of the enormous detail imposed by the 
latter method of operating. Therefore, the Commission never under- 
takes by day labor a job large enough to warrant advertising for con- 
tract, except under exceptional circumstances or where a fair bid is not 
obtained. 

During the early period of highway construction fully 80 per cent 
of all work was done by contract. As war conditions developed, the 
uncertainty in contracting influenced contractors to play safe, and bids 
were found to be excessively high. The result was that the percentage 
of day labor work automatically increased until recently the percent- 
age volume of contract to day labor work reached about a 50-50 basis. 
With resumption of active construction under the more normal condi- 
tions that seem to be returning, the Commission hopes to do less and 
less day labor work, and more and more contract work. 

In this connection attention might be called to the fact that the ability 
of the Commission to undertake its own work has had a very noticeable 
influence in keeping bids within reasonable and fair limits. 

Elimination of Grade Crossings. 

The policy of the Commission has been to eliminate wherever possible 
grade crossings with railroads. The Commission is constantly substi- 
tuting for the grade crossings that yet exist either overhead or under- 
grade crossings. 

How large a factor in the safety of travel this can be made is shown 
between Redding and the north boundary of the state where some forty 
grade crossings have been eliminated. When the plans of the Commis- 
sion fully mature there will not be a main line railroad grade crossing 
on the state highway between the south line of Tehama County and the 
Oregon line, a distance of about 196 miles. 

These overhead crossings and subways have been installed at the 
joint cost of the state and counties and the railroad companies with 
but one exception. 
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Beautification of Highway System. 

The beautification of highways in the opinion of the Highway Com- 
mission should be given increased attention. There is a widespread 
desire among communities to assume the burden of tree planting along 
the highways in their vicinity. The Commission believes that this 
should be actively encouraged not only for the added pleasure that it 
will afford travel, but also because of the protection that shade affords 
the highway, resulting in reduced costs of maintenance. Accordingly 
at the instance of the Highway Commission a working agreement has 
been perfected between the State Board of Forestry, the Department 
of Landscape Gardening of the University of California and the Cali- 
fornia Highway Commission, whereby a plan for highway beautifica- 
tion will be prepared covering the entire state highway system. It is 
believed this plan will prevent unscientific planting on a hit or miss 
basis, and that its execution will add immeasurably to the beauty of 
the state highways. Communities desiring to plant the highways in 
their vicinity will be given a scientifically prepared plan for that par- 
ticular iseciion, and will be permitted and encouraged to proceed under 
that plan. - ^.^''i 

In order to further encourage this work, the Highway Commission has 
purebred a tract of thirty acres near Davis upon which trees and 
shrubs for highway planting will be grown. The expense of administra- 
tion, operation and improvement of the nursery will be borne by the 
State Forestry Board. 

Preservation of the Redwoods. 

Equally important with the beautification of the highways by tree 
planting is the preservation of the natural growth of trees and shrubs 
now growiiig on the right of way. The preservation of the redwoods 
along the state highway in Mendocino, Humboldt and Del Norte coun- 
ties is a matter of vital concern to the whole state. We feel that we 
would be derelict in our duty if we did not urge the importance of 
action to preserve for future generations the more scenic and magnifi- 
cent groups of redwoods growing along the state highway. 

Highway Budget to be Followed. 

That both the $20,000,000 set aside in the $40,000,000 bond issue for 
uncompleted roads in the first two bond issues as well as the $20,000,- 
000 voted for new roads will be spent in accordance with the budget on 
which the bond issue was based is the publicly announced policy of the 
Highway Commission. 

Adherence to the budget is necessary in the opinion of the Commis- 
sion by reason of the increased cost of highway construction which will 
prevent the money voted doing all the work that was mapped out for 
it to do. By adherence to the budget plan, each community will be pro- 
tected in the funds originally intended for its roads. 

Convict Work on State Highways. 

Two more years of experience with convict labor in building high- 
ways has emphasized the value of this work both to the state and to 
the convicts employed on the work. Excellent roads have been con- 
structed by the convicts at a reasonable cost. 
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How successfully the plan has worked out for the convicts was tes- 
tified to by James A. Johnston, Warden of San Quentin Penitentiary, 
in an address delivered before the Commonwealth Club in September, 
1920. Here are some of the things that Warden Johnston said: 

For the five years and more that we have been building roads on the honor 
plan, with more than one thousand men at that work, the net loss by escape has 
been just thirteen men. 

I believe and, out of abundance of experience, I know that trustworthiness grows 
with trust; that the men who have been tried at that sort of labor have performed 
a useful service for the state while expiating the crimes for which they were sen- 
tenced, and that in larger percentage than any other group of men who have been 
convicted of crime they have made good following release. 

Although we have not had a long enough experience with them after final release 
to be able to speak authoritatively as to figures, we have had opportunity to compare 
the result of paroling men from that sort of work with that of paroling men 
directly from the prison, and it is greatly to the advantage of the men who have 
had that sort of work ; because the reactions following release have not bsen as 
violent as experienced by those coming directly from prison. 

The Commission plans the extension of this work, and at least three 
additional convict camps will be established during 1921 on the more 
remote mountain laterals where it is difficult to secure contracts and 
where the local labor supply is limited. The Commission desires to 
express its appreciation of the cooperation extended to it by the State 
Board of Prison Directors and by Wardens Johnston and Smith in their 
care in selecting and allotting convicts for this work. 

Surplus War Equipment. 

During the past two years the California Highway Commission has 
received surplus war material from the United States Department of 
War of the estimated value of $2,250,000. The Commission in turn has 
taken pleasure in the opportunity afforded it of assisting counties in 
their highway work by assigning trucks to them out of the allotment 
given California. There is still much war material and equipment in 
the custody of the government that has not yet been classified by the 
War Department as surplus material, and which accordingly is not 
available for distribution. Much of this equipment could be used with 
great advantage by the roadbuilding organizations of the states. If the 
decision as to whether or not this equipment can be properly classified 
as *' surplus material'' could be hastened, it would mean the early 
acquisition by the state of additional material of great value. 

Time Required to Build Roads. 

The Commission would call attention to the fact that it will probably 
be four years before the roads authorized under the $40,000,000 bond 
issue can all be constructed. An extensive building program has been 
outlined for 1921, and the work will be so advertised as to give con- 
tractors advantage of the best building season in the particular locali- 
ties in which the roads are to be built. 

The tendency in every community where there is uncompleted high- 
way is to expect immediate construction for its particular road. The 
policy of the Commission is to distribute the work over the whole state 
to the end that each of the seven divisions of the state highway organi- 
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zation shall be kept busily employed, and to the further end that high- 
way work may assist in relieving unemployment conditions in every 
part of the state. The Highway Commission will diligently pursue the. 
task of completing the system, but it would be impractical and unwise 
to attempt a building program beyond the ability of the organization 
to properly plan and supervise. 

The fact should not be forgotten that surveying and the preparation 
of plans and specifications are as much a part of construction as actual 
building. This engineering work is in progress on all uncompleted 
sections of the system, whether belonging to the so-called new or old 
roads. . It is intended that there shall be no delay in construction by 
reason of lack of engineering preparation when the time comes that 
these roads can be actually built. 

New Amendment Removes Handicap. 

The Highway Commission believes that one of the greatest forward 
steps that has been taken in state highway affairs during the past two 
years has been the substitution of a flexible interest rate for the fixed 
and inflexible rate that during the greater part of the past two years 
made impossible any hope of marketing these bonds by direct sales. The 
new plan should assure the Highway Commission of money when 
money is needed, and should enable an intelligently planned program 
of highway construction to be carried on without interruption because 
of lack of funds. 

Should State Make Its Own Cement? 

One of the great problems before California now is the cost of cement. 
While there has been a great decrease in the price of cement in the 
East and Middle West, there has been no reduction in California. The 
Commission is investigating the cost of constructing cement plants to 
determine the feasibility of building such plants as a means of supply- 
ing cement both for road construction by the state and by counties and 
cities and for public building generally. 

Importance of Federal Aid Money. 

The importance to California of federal aid in highway construction 
is such that we believe that California's representatives in Congress 
should be requested by the Legislature to give active assistance to secure 
a continuance of liberal appropriations for this work. 

The California Highway Commission has been made the agent of the 
federal government for the expenditure of federal road funds in this 
state. All projects recommended by the Commission as federal aid 
projects are, of course, subject to final approval by the Bureau of 
Public Roads of the United States Department of Agriculture. In 
expending these government funds the Commission has rigidly adhered 
to the policy of using the money thus received for the completion of 
the state highway system, and of refusing to recommend the improve- 
ment of local roads, not within the state highway system, as proper 
projects for federal aid. It is the very pronounced opinion of the Com- 
mission that until the state highway system is completed, all federal 
moneys should be devoted to its construction. 
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Plate VIII. State Highway, Los Angeles County, Showing Superelevation 
on the Ridge Route. 



Plate IX. State Highway, Ventura County, Conejo Grade. Completed Concrete Base. 
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Study of State Highway System. 

In view of the investment that the federal government has made in 
California roads, and at the invitation and the request of the California 
Highway Commission, the Bureau of Public Roads of the United States 
Department of Agriculture has conducted a study of the California 
highway system. This study has been both intensive and extensive and 
the report undoubtedly will be of great value. 

Details of Work in Other Reports. 

For more detailed information "regarding the activities of the Com- 
mission, readers are referred to the articles that accompany this state- 
ment, and which constitute a part of the biennial report of the Com- 
mission. 

Thanks Due to Governor Stephens. 

The Commission desires to express its great appreciation of the per- 
sonal interest that Governor William D. Stephens has shown in its work 
and of his great helpfulness to the Highway Commission and to the 
cause of good roads in California. Owing to the financial straits into 
which a failing bond market plunged highway work, the last eighteen 
months have been particularly anxious and trying months in highway 
administration. It is with satisfaction that the Commission reports 
that despite the dire financial necessity in which it continually found 
itself, work of major importance was carried on. The program origi- 
nally mapped out suffered a drastic reduction because of labor and cost 
conditions and failure to sell bonds. A similar condition prevailed all 
over the United States. But despite these conditions through the assist- 
ance of counties, and the loyal support of material and supply men and 
contractors, work of immediate and urgent necessity was carried on to 
completion. 

Although at times it seemed almost inevitable that going contracts be 
shut down with resulting damage suits running into hundreds of 
thousands of dollars, the Commission managed to keep every contract 
going until financial relief came. 

Cooperation is Appreciated. 

The Commission desires also to express its appreciation for the co- 
operation and assistance given by other state departments to the 
Commission in its work. 

The Commission would further express to its Chief Engineer, Mr. 
A. B. Fletcher, and to his assistants the state over, to the Acting Secre- 
tary and Attorney, Mr. C. C. Carleton, and the employees of his depart- 
ment, its appreciation of the very able, loyal and public spirited service 
that they have given to the state. 

The Value of our Highways. 

The value of the highways of California cannot be measured in dol- 
lars alone. They have a human worth far beyond their commercial 
value. Over these highways the whole people of California are travel- 
ing. Visitors from every part of the world are viewing California over 
its good roads. And as its people come to know California, its wonder 
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Plate X. State Highway, Marin County, Heavy Grading Work, near San Rafael. 



Plate XI. State Highway, Kern County, Construction near Tejon Pass, Showing Reinforce- 
ment and Constructing Half-Width of Concrete Base to Allow Passage of Traffic. 
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places and its spectacular spaces, a new and greater love of state and 
country is arising. Better roads are building not only a better state 
but abetter people as well. It is the firm opinion of the California 
Highway Commission that not only is California's investment in good 
roads paying an immense dividend in money, but it is paying an even 
greater dividend in the added happiness and the added well being of 
the state's great human family.^ \ 

CALIFORNIA HIGHWAY COMMISSION. 

. N. D. Darlington, 

Chas. a. Whitmore, 
-r- George C. Mansfield, 

Members. 
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Plate XII. Bridge on State Highway, Santa Barbara County, over Caiiada del Refugio. 



Plate XIII. Bridge on State Highway, Shasta County, over Cottonwood Creek. 
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Appendix A. 

REPORT OF HIGHWAY ENGINEER TO CALIFORNIA 
HIGHWAY COMMISSION. 

December 31, 1920. 
To the California Highway Commission, 
Sacramento, California. 

Introductory. 

Gentlemen : As in the last biennial report, a series of appendices 
has been prepared for inclusion in this report, compiled chiefly by the 
several department heads at the Headquarters oflSce, which cover 
rather completely the varied activities of the Commission's work since 
June 30, 1918. 

Unless otherwise explained, the statistics in all of the appendices 
relate only to the biennial period ended June 30, 1920. 

The outstanding event in state highway activities during the bien- 
nial period in 1919-1920 was the adoption by the people of the State 
of California at a special election held July 1, 1919, of a constitutional 
amendment providing for the issuance of state highway bonds to the 
amount of $40,000,000 to complete the projects contemplated by the 
two previous state highway bond issues in amounts $18,000,000 and 
$15,000,000, respectively, and to construct thirty-one new projects 
specified in the constitutional amendment. 

This amendment was endorsed by a vote in the proportion of about 
seven for to one against the proposition. 

Notwithstanding this spontaneity of, demand for the continuation 
of state highway construction in California, it became apparent in a 
few months that the low rate of interest of 4^ per cent, as unalterably 
fixed in the constitutional amendment, made the sale of the $40,000^000 
state highway bond issue in the general market impossible and the 
state authorities found themselves confronted by an unfavorable bond 
market similar to the situation which had existed in the case of the 
first state highway bond issue of $18,000,000, carrying a fixed interest 
rate of 4 per cent. 

In November, 1919, a block of the second issue, in amount $3,000,- 
000, was sold by the State Treasurer at par and accrued interest, but 
owing to the unfortunate blunder of a newspaper in printing the adver- 
tisement of sale, the sale was invalidated. 

Before another sale could be consummated the bond market became 
depressed to such an extent that the new issue could not be sold at par 
and accrued interest as provided by the provisions of the constitutional 
amendment. 

In February, 1920, a block of the new issue, in amount $3,000,000, 
was sold through the employment of Federal Aid road funds to the 
amount of $222,160.50 to bonus the sale. 
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Litigation ensued to test the legality of such procedure, which has 
not yet been finally determined by the courts. 

Finally, in order to effect the sale of more of the bonds to at least 
provide for a limited program of work, recourse was had to the coun- 
ties, which are empowered by law to invest their surplus county moneys 
in such securities. 

Bonds to the amount of $3,122,000 were so purchased by the counties 
up to December 17, 1920. 

In the recent general election of November, 1920, a constitutional 
amendment has been adopted by the people of the State of California 
permitting a flexibility of the interest rate in the bonds, such rate at 
no time, however, to exceed 6 per cent per annum. 

This will enable the appropriate state authorities to fix a rate of 
interest in the blocks of bonds as they are placed on the market from 
time to time which will accord with the current market interest rates 
and thereby make such blocks of bonds readily salable. 

It is expected that this later amendment will facilitate the sale of 
the state highway securities so that the state highway work can pro- 
ceed in an intelligent, continuous and systematic manner, and in such 
measure as the California Highway Commission, after consideration 
of prevalent costs of labor and material, may deem prudent. 

During the year 1919 and prior to the slump in the bond market in 
the autumn of that year, state highway bonds issued under the * * State 
Highways Act of 1915'' ($15,000,000 issue) were sold in the general 
market to the amount of $4,884,000. 

These bond sales, supplemented by certain moneys received from 
the United States government in reimbursement to the state on Federal 
Aid projects, a portion of the state's share of motor vehicle license 
receipts and contributions from counties to finance the construction 
of certain county bridges, have enabled the Commission to carry on 
considerable state highway construction during the years 1919-1920, 
but, obviously, on account of the irregularity and uncertainty of the 
bond situation, the Commission could not formulate and carry out a 
definite and consistent program of work as otherwise it might have 
done. 

Oh June 30, 1920, the total expenditures from the State Highway 
Fund amounted to $34,998,796.51, and of this amount $9,434,587.30 
was paid out after June 30, 1918. ^ 

Likewise the total expenditures from the Motor Vehicle Fund 
amounted to $5,780,550.92, of which $2,872,873.14 was disbursed 
between the dates of June 30, 1918, and June 30, 1920/ 

> For detailed account of this disbursement see Appendix "I", 
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Plate XIV. State Highway, Santa Cruz County, near Glenwood. 



Plate XV. State Highway, San Benito County, near San Juan Bautista. 



Digitized by 



Google 



SECOND BIENNIAL REPORT. 



33 



Mileage and Types of Work. 

The following table shows the mileage of the several types of work 
in the state highway system to June 30, 1918, and also to June 30, 
1920, completed sections only being included: 

Mileage of State Highways Completed to June 30, 1920. 





June 30, 
1916 
Miles 


1916-1918 
MUes 


1918-1920 
Miles 


June SO, 

1920 
Total 
Mfles 


Cement concrete base with Topeka mixture or sheet 
asphalt tops 

CemPDt conei'ete ba^e with tbin b^tuniinouA top 


32.90 
720.88 

16.18 
149.61 

10.66 
196.14 


11.68 
223.51 


31.86 
836.63 


75.98 
1,280.601 

1618 


Broken stone base with Toneka mixture ton 


Oiled macadam — 

Bituminous concrete 


22.00 
4.88 
67.84 


84.49 

0.91 

146.98 


206.1O* 
16.45' 


Graded, but not paved 


412.W* 


Totals 


1,127.85 


329.91 


550.31 


2,008.07* 



^Includes 31.37 miles built by the counties, but now under the jurisdiction of the Commission. 
On approximately 745 miles of this type, the thin bituminous top has not been applied. 

^Includes 186.95 miles built by local authorities, but now under th? jurisdiction of the 
Commission. 

^This figure does not include 750 miles of graded road taken over from the State Engineer's 
jurisdiction, and by subsequent appropriations. 

The foregoing figures do not include unaccepted contracts incom- 
plete on June 30, 1920, at which time the following mileages of road 
were under contract let and in progress: 

state Highways Under Construction June 30, 1920. 

I 

Cement concrete base with Topeka mixture tops 7.19 miles 

Cement concrete base with thin bituminous tops 184.13 miles 

Graded but not paved - ] 294.06 miles 

Total -I 485.38 mihs 



Of the foregoing uncompleted contracts not less than 47 per cent of 
the work had been finished on June 30, 1920. 

The following table shows the total quantities of grading and con- 
crete dealt with since the beginning of the work: 



' Grading, cubic yard- 
Concrete, cubic yard- 



iQuantities to December 31, 1920. 



1912-1916 
(inclus ive) 

6,750,000 
882,300 



1917-1918 



2,339,000 
252,900 



1919-19201 



1,668,000 
188,200 



Totals 



10,742,000 
1,328,400 



Work to be Done. 

As nearly as can be ascertained, in the absence of many miles of 
surveys not yet made, the state highway system (bond issue roads only) 
includes a total of about 5560 miles. As already shown, work has 
been done by the combined efforts of the state and the counties on 
2493 miles of the system, leaving on June 30, 1920, about 3067 miles 
to be improved. These roads or sections of routes are shown below. 
The sections may be identified on the map accompanying this report 
marked ** Appendix S.'' 

&-8063 
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Portions of System Upon Which No Work Has Been Done July 1, 1M0. 



County I Route 



Sonoma 

Mendocino 

Humboldt 

Humboldt 

Humboldt 

Humboldt 

Del Norte 

Del Norte 

Del Norte 

Tehama 

Shasta 

Siskiyou 

Sacramento 

Kem 

Alameda 

Alameda 

Yolo 

Los Angeles 

Monterey 

Fresno 

Fresno 

Kings 

Kings 

Tulare — 

Tulare _. 

El Dorado 

San Diego-Imperial 

Imperial 

Mendocino 

Lake — 

Colusa _ 

Sutter 

Tuba 

Nevada 

Placer „ 

Placer 

Mariposa 

Shasta 

Trinity 

Trinity ._ — 

Trinity 

Humboldt 

Humboldt 

Butte — 

Plumas _ - 

Santa Clara 



San Benito _ 
Los Angeles 

Kern 



Inyo 



Inyo -- 

Mono 

Mono 

San Joaquin 

San Joaquin 

San Bernardino 

Riverside 

Riverside .._ 

Imperial __ 

Imperial 

Imperial __. 

Imperial 

Shasta 



23 



Termini 



Healdsburg to Cloverdale 

Hopland to ^ miles north _ 

Fortuna to Loleta 

Areata to Trinidad 

Trinidad to Freshwater Lagoon 

Crick to Del Norte County line. — 

Humboldt County line to Wilson Creek.. _ 

Wilson Creek to Last Chance 

Crescent City to Oregon line 

Los Molinos to Red Bluff _ — 

Southerly boundary to Redding 

Gazelle to Treka ..— 

Gait to southerly boundary 

1 mile north of Bakersfleld to Bakersfleld 

Castro Valley road to Hayward .- - 

At Overacker*s Comer r 

Sacramento River to end of paving West Sacto. 

La Canada to Pasadena — 

San Lucas to easterly boundary 

Monterey County line to Coalinga 

Oil King school house to Kings County line 

Fresno County line to 1 mile north of Lemoore— 

1 mile north of Lemoore to Hanford 

Visalia to Three Rivers 

Three Rivers to Sequoia National Park 

PlacerviUe to Sportsman Hall 

Along San Diego-Imperial County boundary 

Westerly boundary to Myers Creek 

Route 1, tear Ukiah to Lake County line 

Mendocino County line to Colusa County line 

Lake County line to Williams — 

Meridian to Yuba City - -- 

MarysviUe to easterly boimdary I 

Yuba County line to Placer County line }■ 

Nevada County line to Route 37, near Cisco j 

Auburn to Nevada County line ~ — 

Mariposa to El Portal — 

Trinity County line to Tower House. — 

Weaverville to Shasta County line - 

Westerly boundary to Whitea Bar Creek 

Helena to Douglas City .- — 

Areata to Redwood Creek 

Three Creeks to Trinity County line — 

Orovill© to Plumas County line 

Butte County line to Quincy - — 

Junction Route 32 at San Felipe to San Benito 

County line - 

Santa Clara County line to Hollister 

Palmdale to northerly boundary .- 

\ Los Angeles County line to Inyo County linft— - 
I 



Kern County line to Independence - 

Fish Spring school to Round Valley road. 

Magee Creek to Deadman Creek 

Tioga Pass Junction to Bridgeport 

Lodi to Clements _ 

Clements to easterly boundary 

San Bernardino to southerly boundary... 

Beaumont to Banning _ 

Banning to Indio 

Gravel Wash to Tule Wash 

Trifolium Canal to El Centro 

El Centro to County Well 

Through Yuma Indian Rseervation 

Redding to Lassen County line 



^Improved county road. 

212 miles built by U. S. Forest Service on Section C. 
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Portions of System Upon Which No Work Has Been Done July 1, 1920 — Cont'd 



County 



Lassen 

Modoc — 

Tehama — 

Plumas 

Lassen 

Lassen 

San Bernardino _ 

Santa Clara 

Merced ._ 

Madera 

San Luis Obispo. 



Kern , 

Kern 

Kern 

Sacramento . 
Sacramento . 

Amador 

Placer 



Nevada 
Sierra _. 
Placer . 
Nevada 
Fresno . 



Fresno 

San Bernardino 
Del Norte 



Humboldt 
Siskiyou _. 



Glenn 

Butte 

Mendocino 

Lake .., 

Napa - 

Yolo 

Lake 

Sonoma 

Marin 

Solano 

Amador 

San Francisco 



San Mateo . 



San Mateo ) 

Santa Clara { 

Santa Clara .— ) 

Santa Cruz < 

Monterey 



S-'n Luis Obispo.. 
Santa Barbara. } 
S. Luis Obispo. \ 

Kern 

Kern 

Kern 



Kern 

San Bernard no 
Lo8 Angeles 



Route 


Section 


28 


A-B 


28 


A 


29 


ABC 


29 


A 


29 


A 


29 


C-D-E 


31 


C-D-E-F 


82 


ABO 


32 


ABC 


32 


A 


33 


AP 


33 


A-B 


33 


C 


33 


D 


34 


B 


34 


A 


34 


A-B 


37 


ABODE 




FGH 


37 


ABODE 


37 


A 


38 


B-C 


38 


A 


41 


A-B 


41 


C 


43 




46 


A 


46 




46 


A-B-C-D 


47 


A 


47 


A 


48 


A-B-C 


49 


A 


49 


A 


50 


A 


50 


A 


51 




52 


A 


53 


A-B 


54 


A 


55 


A 


55 


A-B-C-D 


55 


E 


55 


A-B 


56 


ABODE 




FGH 


56 


A 


57 


ABC ) 


57 


ABC i 


57 


A 


57 


BCD 


57 


EFGHI 




JKL 


58 


ABC 


58 




59 





Termini 



PItville to Adin — - 

Adfn to Adin Summit — 

Red Bluff to Plumas County line 

Tehama County line to Lassen County line 

Westerly Boundary to Coppervale 

Susanville to Nevada State line -*. 

Summit to Barstow _ - ^ 

Gilroy to Merced County line 

Santa Clara County line to Madera County line- 

Merced County line to Route 4, near Califa 

Paso Robles to 1 mile northeast Shandon Pump- 
ing station 

San Luis Obispo County line to Hart Station 

Hart Station to Wasco 

Wasco to Famosa _ _'.- - -- 

Route 4 near Arnold to Clay. ;_ 

Clay to Amador County line _ 

Sacramento County line to Jackson -— 



Auburn to Summit 

Placer County line to Sierra County line 

Nevada County line to Nevada state line ^ 

Tahoe City to Nevada County line. 

Placer County line to Route 37 at Truckee 

General Grant National Park to Kings River 

Canyon 

Lockwood Creek to Boulder Creek __ 

Deep Creek to Metcalf Creek. _ 

Route 1 near mouth of Klamath River to Hum- 
boldt County line 

Del Norte County line to Siskiyou County line.. 
Humboldt County line to Klamath River bridge, 

Route 3 

Orland* to Butte County line 

Glenn County line to Chico.. 

McDonald to mouth of Navarro River 

Napa County line to Lower Lake 

Calistoga to Lake County line . 

Rumsey to Lake County line 

Yolo County line to Lower Lake 

Santa Rosa to Shellville 

Tiburon to Alto 

Rio Vista to Fairfield 

County line near Michigan Bar to Dryt>wn 

Intersection of Great Highway and Sloat Boule- 
vard to San Mateo County line 

San Francisco County line to Santa Clara County 

I'ne ._ 

San Mateo County line to San Mateo, Santa 
Clara, and Santa Cruz County common comer. 
San Mateo, Santa Clara, Santa Cruz County com- 
mon corner to Route 5, near Glenwood 



Carmel to Mont3rcy County line 

Monterey County line to San Simeon 

Along San Luis Obispo-Santa Barbara County ) 

boundary \ 

Westerly boundary to Maricopa 

Maricopa to Bakersfleld • _ 



Bakersfield to Freeman (via Walkers Pass). 

Mojave to San Bernardino County Tne 

Kern County lin? to Needles (via Barstow). 
Lancaster to Baileys - „ 



Miles 



30.0 
13.0 
52.5 
23.0 
10.0. 
53i9 
62.^' 
26.5 
41.7 
15.7 

24.1 
31.8 
19.01 
7.5 
9.S» 
8.5 
16.6 

53.2 
31.6 
12.5 

if.a 

0.8 

14.5 
6.0 
14.0 

9.0 
53.0 

115.0* 
10.3 
8.5 
51.0 
21.6. 
14.0 
10.0 
15.0 
24 
6.6 

20.8; 

10.7 

2a 

37.5 

5.0, 

19,5, 

81. 4! 
16.2f 

38;2 

83.7 
12.0 
35.^ 

81.9 

34.7 

201.0 

34.0 



-Improved county road. . . 

"Partially improved county road. 

*U. S. Forest Service building 50 miles. Section A. 
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Portions of System Upon Which No Work Has Been Done July 1, 1920— Cont'd. 



County 



Ventura 

Los An^reles 

Orange 

Lofi Angeles 
Los Angeles 

Inyo 

Mono 

Riverside _„ 



Route Section 



6> 
60 



61 



64 



A 

ABCDE 

ABC 



ABC 
A 



Termini 



Oxnard to Los Angeles County line « 

Ventura County line to Orange County line. 

Los Angeles County line to San Juan Capistrano. 
La Canada to Mt. Wilson road (via Arroyo Seco) 

Azusa to Pine Plats in San Gabriel Canyon 

Big Pine to Mono County line 

Inyo County line to Oasis — 

Mecca to Blythe — 

Total - 



Maes 



20.S 

26.5« 
25.0 
28.0 
88.0 
2.0 
MO.O 



8,101.7 



^36.7 miles in incorporated cities. 
• 6.9 miles in incorporated cities. 



Gaps Provided for Since June 30, 1920, Up to December 31, 1920. 



County Route 


Section 


Termini 


Miles 


Humboldt _._ 


1 

4 

10 
15 
26 


I 

D 

B 
B 
D 


Northeast J section 19, township 7 north, range 1 
east, Hinnboldt base and meridian to Straw- 
berry Creek 


1.0 


Kern ■ 


Bakersfield to Beardsley Lane 

Westerly boundary to 1 mile north of Lemoore 

Wadsworth Canal to Yuba City - - . 


1 


Kings 


12.4 


Sutter 


6.0 


Imperial 


Gravel Wash to Tule Wash _. 


6.6 




Total 






27.0 









The increasing Costs of the State Highways. 

To indicate in some measure how the costs of the state highways 
have increased year by year, a study has been made of the two prin- 
cipal items of work which affect the cost, namely, the earthwork and 
the concrete. 

The following table shows the average contract prices on these items 
from 1912, at the beginning of the work, to December 31, 1920 : 





Average Contract Prices, *1912 to December 31, 1920. 




-Grading* 
(percu. yd.) 


Concrete, 

Including 

all materials. 

(percti. yd.) 


Sand, 
deUvered, 
(per ton) 


Broken 
stone and 

gravel, 
delivered, 
(per ton) 


Cement, 
delivered, 
(perDbL) 


Concrete.* 
exclusive 

of materials. 

(percu. yd.) 


$0 62 


$8 08 


$0 68 


$0 90 


$188 $381 



^Includes all classifications. 

*Thig is the item upon which the contractors bid in most cases; the state supplies the 
materials. 

* Weighted average. 
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Taking certain significant periods into consideration, namely, the 
pre-war years, the years of the war, and those since the armistice, 
brings out some interesting facts. The figures follow : 

Average Contract Prices, ^912-1916 (Inclusive). 



Year 


Grading! 
(percu. yd.) 


Concrete. 

including 
all materials, 
(per cu- yd.) 


Sand, 
deUvered, 
(per ton) 


Broken 
stone and 

gravel, 
deUvered, 
(per ton) 


Cement, 
delivered, 
(perbbl.) 


Concrete.' 
exclusive 

of materials. 

(perou.yd.) 


1912 


$0 89 
046 
51 
45 
037 


$5 91 

5 91 

6 75 
620 
6 37 


8 

$0 56 
064 
058 
060 


^ ^_a 

$0 58 
085 
76 
76 


$1«1 
1 65 
170 
1 74 

1 80 


a 


1913 

1914 

1915 

1916 _ 


^2 56 

sot 

284 
290 


Averaue*. 


$0 49 


$6 35 


$0 56 


$0 78 


$1 70 


$2 92 



Average Contract Prices, ^1917 and 1918. 



Tear 


Grading* 
(percu. yd.) 


Concrete, 
including 

all materials. 

(percu. yd.) 


Sand, 
delivered, 
(per ton) 


Broken 
stone and 

gravel, 
deUvered. 
(per ton) 


Cement, 
deUvered. 
(perbbL) 


Concrete .2 

exclusive 

of materials. 

(percu. yd.) 


1917 

1918 


$0 73 

078 


8$8 03 
no 61 


$0 66 
1 06 


$0 86 
128 


$180 
220 


$4 17 
653 


Average*. 


$0 74 


$8 67 


$0 7« 


$0 96 


$190 


$4 51 



Average Contract Prices, M919 and 1920 (to December 31, 1920). 



Taar 


Grading* 
(percu. yd.) 


Concrete, 
including 

all materials. 

(percu. yd.) 


Sand. 
deUvered, 
(per ton) 


Broken 
stone and 

gravel, 
deUvered, 
(per ton) 


Cement, . 
deUvered. 
(porbbl.) 


Concrete,* 
exclusive 

of materials. 

(percu. yd.) 


1919 

1920 


$0 96 
1 10 


$13 08 
16 92 


$1 10 
1 23 


$133 
1 41 


$2W 
268 


$6 37 

7 64 


Average*.. 


$1 01 


$15 43 


$117 


$137 


$2 66 


$7 00 



*IncIude9 all classifications. 

'Tbis is the item upon whicti tbe contractors bid in most cases; the state supplies the 
materials. . i ^ i u- 

*In 1912 the contractors in all cases except one furnished the concrete aggregates. 

♦Weighted average. 

*In 1917 and 1918 the paviner concrete was enriched from 1:^:5 mixture to 1:2:4. In th9 
prices stated allowance has been made for this change. 
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These data show that during the war period the earthwork cost about 
51 per cent and the concrete about 37 per cent more than during the 
pre-war period and that since the armistice the earthwork has cost 
106 per cent and the concrete 143 per cent more than they averaged 
to cost before the war. . 

It is also worth while to note that before the war the cost of the 
cement delivered averaged $1.70 per barrel and that since the armis- 
tice the cost has advanced to $2.66 per barrel, or approximately 56 
per cent; also, that the labor, hauling and manipulation cost of the 
concrete shows an advance during the same interval from $2.92 to $7 
per cu:bic yard, or 240 per cent. 

In Appendix **H*' is a discussion of the rail transportation costs of 
construction materials where it is estimated that the total advance in 
freight costs on all shipments is at least 300 per cent above the pre-war 
charges. 

It seems to be only necessary to call attention to the foregoing items 
of advanced cost to show how inadequate were the figures used in mak- 
ing the estimates at the time the legislation was drafted which led up 
to the $40,000,000 bond issue of 1919. These advanced costs alone make 
one pause to consider what will be the outcome of the so-called budget 
upon which the bond issue was based, to say nothing of the urgent 
necessity for widening and thickening the paving on both the state 
highways now in use and those to be built. 

Happily the outlook for 1921 appears to be brighter. The bond mar- 
ket shows indications of improvement and labor is more plentiful, and 
with the promised lower costs of commodities in general, labor will 
doubtless be cheaper. 

It is probable, however, that the state highways of the future may 
not be built at the low pre-war prices, at least for a long time to come. 

Highway Costs and Administration Expense. 

The table following shows the expenditures for state highway pur- 
poses from the beginning of the work to June 30, 1920. 

The table also segregates these expenditures annually after the year 
1914 into the following items: Highways, Equipment and Stores, 
Engineering and Inspection in Connection with Contracts, Preliminary 
Surveys, Administration Expense at Division Offices, and Administra- 
tion Expense at Headquarters Office. 

It is interesting to note that by June 30, 1920, of the total expendi- 
ture 87.4 per cent had been used for direct highway costs and equip- 
ment, while at the date December 31, 1914, only 80.75 per cent went 
for such purposes. Also, that there was a consistent increase in the 
percentage for these items up to the end of the year 1919. The falling 
off of about 0.17 per cent during the* first half of the year 1920 is 
doubtless due to the fact that the construction work reduced greatly 
in volume in that period because the state highway bonds sold then 
with great difficulty and there was less construction money available. 

The table also shows that the administration expense of the work 
(both headquarters and divisions) by June 30, 1920, had been reduced 
from 6.231 per cent to 4.785 per cent. 

In like manner the preliminary survey percentage was reduced from 
7.86 per cent to 3.947 per cent on June 30, 1920, and the engineering 
and inspection expense from 5.16 per cent to 3.864 per cent. 
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Thickness of Concrete Base. 

Early in the report a table is given showing the several types of 
work in the state highway system. It is shown there that of 1595 miles 
of paved road, 1356 miles were constructed with a concrete base. 

It is well to emphasize here that in the California work there is no 
such thing as a concrete road as the term is technically understood. 
The roads are not like nor have they ever been intended to be like 
the concrete roads of the East and the Middle West. There a heavy 
concrete slab often as thick as eight inches is laid as the ultimate road. 
The concrete is mixed very rich in cement and the concrete is intended 
to remain without surface of any sort, the concrete itself to serve as a 
wearing surface. 

In the First Biennial Report* of the Commission are the following 
statements : 

"CONCRETE BASES. 

"The Commission has more than 1000 miles of concrete base road of which more 
than 600 miles have been covered with the thin bituminous tops or carpets. 

"This type of pavement may be called the 'standard' of the Commission and is 
worthy of a detailed description. 

"The concrete base is generally 15 feet in width and of a minimum thickness of 
4 inches. Where necessary, the roadway has been often further widened by 3-foot 
macadam or gravel shoulders on each side of the pavement, making the hard 
surfaced roadway 21 feet in width. 

"The thin bituminous wearing surface is about one-half an inch in thickness and 
is composed of heavy asphaltic road oil and screenings. Except under very heavy 
traffic conditions, this surfacing has proved satisfactory in protecting the concrete 
pavement from wear. 

"THICKNESS OF CONCRETE BASE. 

"Most of the concrete road bases have been built from four to four and one-half 
inches in thickness. 

"It has always been the plan ultimately to cover the concrete with bituminonf 
material but for the two years past little of such surfacing has been done. It was 
recognized early that the second bond issue would fall far short of completing the 
roads contemplated and the bituminous top was one item which could be omitted, 
temporarily at least. 

"It must be admitted that a concrete base so thin as four inches would not be 
at. all suitable in localities where the frost penetrates deeply into the ground and 
nowhere in California has concrete been laid under such conditions. 

"It must also be admitted that experience has shown that over adobe subgrade 
it is not wise to lay so thin a base unless it is reinforced with steel. £>ven with 
such reinforcement longitudinal cracks develop which widen year by year despite 
frequent filling with asphalt, and a weakened pavement results. The reinforcement, 
without the use of more steel than seems justifiable, will not prevent the longitudinal 
cracks, but it appears to hold the concrete together and in some measure to lessen 
the progressive widening of the cracks. Increasing the thickness of the concrete 
per se does not remedy the longitudinal crack difficulty. 

"The thin bases have given admirable service and have proved their economy 
under California conditions of climate and traffic whenever the underlying subgrade 
has been firm and hard and the concrete has remained in contact with the subgrade. 

"It is true that in some localities the concrete has broken and disintegrated OHder 
the traffic, but such cases are so rare as to be almost negligible in considering the 
whole system." 



» First Biennial Report California Higliway Commission, December 31, 1918, accom- 
panying Sixth Biennial Report of the State Department of Engineering. 
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/oncf CenTGni Concrete 3/ab on top ori/fe o/d bese. 



Also, to go back into ancient history, in the First Bulletin issued 
by the Commission in October, 1912, is the following statement:^ 

"The report of the committee to the League of California Municipalities raises 
some interesting points, but they touch upon no subject which has not been con- 
sidered pro and con many times at the executive meetings of the Commission. 

"I think that the plan adopted of constructing the bases of the roads of hydraulic 
cement concrete is above adverse criticism. A foundation is thus provided for 
almost any kind of wearing surface which the ^f uture may develop. 

"The State Highways Act provides that the state shall maintain the roads and 
by the time the money is needed the Legislature will doubtless appropriate money 
for that purpose. When the time arrives that a better type of wearing surface 
seems desirable, it is likely that another bond issue will be voted. A permanent 
base will be ready to receive it. 

"The pith of the criticism is that the Commission is trying to do too much work 
that the committee is pleased to call *mediocre* in an endeavor to complete the state 
highway system within the sum appropriated, namely, $18,000,000. 



> Prom a report by the Highway Engineer to the California Highway Commission 
on a criticism by the League of Calfornia Municipalities, dated August 12, 1912. 
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"The reporters virtually recommeDd that the requirements of the State Highways 
Act be disregarded and that the Commission proceed with its work, without particalar 
consideration of the entire mileage, and pave the main lines with either sheet asphalt 
on a heavy concrete base or with the so-called asphaltie concrete." 

In the views expressed in the foregoing quotations the members of 
the Commission, past and present, and the Highway Engineer, always 
have been in accord. 

Technically, the California state highways where concrete has been 
laid are and always have been intended to be hoses upon which is to be 
placed bituminous or other wearing surfaces. They are not concrete 
roads and the specifications have never called them so. 

It now happens, and beyond all expectations, that in some localities 
the traffic has so increased both in volume and in intensity that the 
thin bases are inadequate, both as to thickness and as to width. 

While in 1913 there were probably fewer than 100,000 motor vehicles 
in the state, the records of the Motor Vehicle Department show a regis- 
tration of more than 569,000 in 1920. This does not tell the whole 
story because during the same period, due to the failure of the rail- 
roads to meet the requirements of freight transportation and to other 
causes, the number of motor trucks has increased from a negligible 
number, so few in fact that no separate record was kept of them, to 
approximately 35,000. 

It is a generally accepted theory that the highways must be designed 
more with regard to the intensity of traffic than to its volume. The 
roads must be widened and thickened. The ways of doing this seem 
to be obvious but the Commission has a problem to solve in finding 
the money for the work. 

There appears to be no flaw in the Commission's plan of building 
the pavements on what might be called the unit plan but it must be 
admitted that the present high cost of all construction work makes the 
financing of the additions to the pavements a difficult problem. 

In general, heretofore, a part of the asphalt surfacing (Topeka sur- 
face work) and the widening of the pavements has been paid for out 
of the Motor Vehicle Fund. Unless this fund is greatly increased by 
higher fees for the registration of the motor vehicles or by some other 
means, it will hardly be possible to continue to draw upon it for such 
uses. The fund is urgently needed for the maintenance work which 
was the primary purpose for w^hich it was created. 

It was hoped that the Federal Aid moneys, which under existing 
federal laws would add^ in total about $8,300,000 to the state bond 
moneys, would be available, at least in part, for the purpose of widen- 
ing, thickening and surfacing the state highways. As time goes on, 
however, with the advanced cost of all work, the possibility of the 
use of Federal Aid for that purpose appears to be vanishing. 

Maintenance. 

In Appendix '*R'' will be found a detailed statement of the expendi- 
tures for maintenance, together with an analysis of the expenditures. 

There were on June 30, 1920, approximately 3100 miles of highway, 
both graded and paved, under maintenance by the California Highway 
Commission. These highways then had been under the jurisdiction 
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of the Commission and under maintenance by the (-om mission for an 
average of 3.70 years. 

A total to June 30, 1920, of $3,234,100.15 was expended on general 
maintenance and for replacements during the entire period that these 
roads have been under maintenance, or an average expenditure of 
$281.16 per mile per year. Of the above total mileage approximately 
1,724.69 miles are paved and have been under maintenance an average 
of 4.15 years. 

The greater part of the 15-foot by 4-inch concrete base was built 
during the first three of four years of state highway construction. 

An analysis of the maintenance expenditures on these early built 
roads shows a very low expenditure for the length of time they have 
been in use. 

In 1912, the first year of construction, contracts were let for approxi- 
mately 100 miles of 15-foot by 4-inch concrete base roads. 

On December 31, 1920, these roads had been under traffic for an 
average of 7.5 years. There has been a total expenditure of $74,400 
for maintenance and replacements of the pavement itself throughout 
this entire period, or approximately $735 per mile. The average expen- 
diture for maintenance and replacements of the pavement base and 
surface has been $98 per mile per year. 

The lowest cost per mile per year has been in Fresno County, between 
Fresno and the north county line. On this section an average of but 
$42 has been expended per mile per year for maintenance and replace- 
ments of both base and surface during the period of 7.9 years that 
this road has been under maintenance. 

The total average expenditure to June 30, 1920, for maintenance 
and replacements of all the paved sections is $307 per mile per year. 
Of this amount only a fractional part has been expended on the main- 
tenance and replacement of the pavement base and surface. 

A certain amount of maintenance is necessary on all roads, whether 
graded or paved, which has nothing to do with the upkeep of the 
traveled portion of the highway, such as maintenance of earth and 
macadam shoulders, culverts and drainage, guard rail, noxious weed 
eradication, care of trees, removal of slides, the restoration of the road- 
bed after washouts, and the restoration of bridges improperly con- 
structed but included as a part of the state highway system. 

Most of these miscellaneous items are essential, and much of this 
work must be performed even if the paved portion of the road suffers. 

When the available funds are small these necessary, miscellaneous 
items constitute a large percentage of the total expenditure; as the 
funds increase, so that the necessary work of properly and adequately 
maintaining, reconstructing and improving the pavement can be per- 
formed, the percentage expended on miscellaneous work decreases. 

The fund available for the maintenance of the state highways in 
California has been so small in comparison with the mileage under 
maintenance, that the miscellaneous expenditures to date have amounted 
to very nearly 50 per cent of the total expenditures, leaving an entirely 
inadequate balance available for properly maintaining the paved por- 
tion of the roadway. 

Thus, of the $307 per mile per year total expenditure on the 1,724.69 
miles of paved roads under maintenance, approximately $144, or 47 
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Plate XIX. State Highway, Humboldt County, through the Redwoods. 



Plate XX. State Highway, Trinity County, near Helena. 
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per cent, was expended on the miscellaneous items mentioned above, 
and $163, or 53 per cent, on maintenance and replacement of the pave- 
ment base and surface. This expenditure is less than it should be and 
the roads show plainly the need of more maintenance money. 

It is much regretted that so much of the Motor Vehicle Fund of 
necessity has been borrowed in the past to eke out the State Highway 
Fund when the bonds were unsalable and for extensive improvements 
to the roads in excess of ordinary upkeep. It is true that it is expected 
to transfer back to the Motor Vehicle Fund these borrowings but never- 
theless the reduced fund has caused much embarrassment since it has 
not been possible to carry on the ordinary repair work in an orderly 
fashion. 

As said before, there is an imperative need for an augumented motor 
vehicle fund or perhaps better, for a new fund which shall be devoted 
exclusively to the work of widening and thickening the pavements. 

Conclusion. 

The last biennium has been a very trying period in the Commission's 
work as indeed has been the case in all lines of business, public and 
private. 

The assistants and employees of the Commission, notwithstanding the 
unsettled conditions, almost without exception, have rendered efficient, 
faithful and loyal service and it has been a pleasure to work with them 
and to have this opportunity to record the fact. 
Eespectfully, 

A. B. Fletcher, 
Highway Engineer. 
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Appendix B. 
LEGAL DEPARTMENT. 

By Charles C. Carleton, Attorney. 

The legal department of the California Highway Commission was 
organized in November, 1911, and the writer hereof placed in charge. 

The work of the department has resolved itself into four branches, 
namely; right of way, claim, legislative and legal, the last more par- 
ticularly including the rendering of opinions and the handling of court 
actions. 

The right of way work of the department has not been as extensive 
as might be anticipated, considering the large mileage of new state 
highway locations, for the reason that the counties of the State of Cali- 
fornia have concurred in the policy early adopted by the Commission 
that the rights of way for the state highways be furnished by the 
respective counties, within the borders of which such rights of way are 
located, and have through their own county agents solicited and ac- 
quired the essential rights of way. 

This direct county aid has made unnecessary the creation and main- 
tenance of a large staff composed of the Commission's own right of way 
agents, and, moreover, has been much more economical for the public, 
because most of the county agents have served without compensation, 
being usually impelled by the desire to expedite the construction of a 
section or sections of state highway in which they are personally inter- 
ested, and because the local agents can as a rule arrive at much more 
advantageous terms with the local landowners than could state agents 
who come as strangers to the particular communities. 

While the acquisition of the necessary rights of way by county agents 
has proven to be a money saving plan, yet, obviously, the right of way 
work so handled by so many different interests cannot be conducted in 
as systematic a manner as if a staff of the Commission's own right of 
way agents handled the work. But thus far it has been considered that 
the advantage of economy outweighs the disadvantage of not having the 
right of way records in faultless condition. 

Nevertheless, it has been the constant endeavor of the legal depart- 
ment to exercise general supervision and direction over the right of way 
work of the local agents to the end that the rights of way may be 
secured in as regular, orderly and efficient a manner as possible. 

Chapter 256, Statutes of 1913, provides the legal machinery for such 
county aid and it also provides a summary procedure for the institu- 
tion of condemnation proceedings through county district attorneys to 
a quire state highway rights of way. 

A large number of such proceedings have been handled by the county 
authorities, which service has relieved this department of continuous 
appearances in court to conduct such cases directly for the state. The 
legal department, however, has assisted a number of the district attor- 
neys with counsel through the medium of correspondence or personal 
interviews. 
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Again, it is considered that the handling of the right of way actions 
by the county rather than the state authorities is less expensive and 
more effective for the reason that the former, are closer to their own 
people and, therefore, can obtain more satisfactory results than if out- 
side attorneys for the State, who would be unacquainted with local con- 
ditions, prosecuted the actions. 

Prior to the constitutional amendment adopted by the people Novem- 
ber 5, 1918 (section 14, article I, constitution of California), the acqui- 
sition of rights of way was a more tedious undertaking. This amend- 
ment provides that public authorities, in right of way condemnation 
proceedings, may take immediate possession of desired rights of way 
by the deposit of money as fixed by the court into court as security at 
the time of the commencement of the proceedings, but before this 
amendment was approved no entry could be made upon rights of way 
sought to be obtained without the consent of the landowners, or in the 
absence of such consent, judgments of courts of competent jurisdiction 
after the formality of trials. 

Formerly, many grasping landowners took advantage of this situa- 
tion and would block the public authorities until the time of trial or 
judgment, thereby making progress of public work of immense import- 
ance contingent upon the variable whims and demands of possibly one 
or a few landowners on sections where all other landowners had either 
donated rights of way or accepted reasonable terms therefor. 

State highway construction will be greatly facilitated by this amend- 
ment permitting the immediate possession of necessary rights of way 
simultaneously with the filing of condemnation papers. 

During the last biennial period the legal department has continued to 
devote considerable time to the disposal of claims filed with the Com- 
mission. 

These claims are of three classes ; those directly against the State of 
California; those filed by creditors of state highway contractors; and 
claims of the Commission against its debtors. 

The claims against the state are based on contract matters or injuries 
to persons or property arising out of state highway activities. 

The legal department has adjusted a large number of disputed ac- 
counts arising out of state highway contracts or other business of the 
Commission. 

In only one instance in the last two years has such a disputed account 
reached the court and in that action the court held that the claimant 
had no cause of action against the State of California. This case, 
entitled E. T. Johnson vs. State of California (85780, Superior Court 
City and County of San Francisco), was a notable one in state highway 
circles. Several years ago E. T. Johnson entered into a contract with 
the State of California for the. construction of a section of state high- 
way in the Shasta River Canyon between Hornbrook and Yreka in 
Siskiyou County. The contractor completed his contract but entered a 
claim against the state, claiming that the surveys and estimates made 
by the engineers of the California Highway Commission were erroneous 
and that claimant had performed work to the amount of $46,965.33 
for which he had not been paid. The Commission's engineers on the 
contrary asserted that their work had been carefully done and that the 
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Plate XXI. A Portable Oil Heating Plant of the California Highway Commission. 



Plate XXII. A Typical Maintenance Yard of the California Highway Commissi 
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contractor had been fully compensated for his services. A trial lasting 
three weeks was held at San Francisco, many eminent engineers of the 
Pacific Coast being called as expert witnesses. 

Judge George A. Sturtevant of the Superior Court of the City and 
County of San i^rancisco decided that the state's engineering was care- 
fully done and that no errors, in so far as the testimony showed, were 
carried into the final estimate, and that he was bound to accept the 
final estimate as allowed by the California Highway Commission as 
final and conclusive in the case. 

The decision was considered to be a complete vindication of the 
system of surveys devised and established by the California Highway 
Commission for the prosecution of state highway work in California. 
This, system is quite closely followed by the Bureau of Public Roads, 
United States Department of Agriculture, and by the highway depart- 
ments of the different states. This was the first case in which the Cali- 
fornia Highway Commission's methods of highway surveying have been 
questioned. 

During the last two years not one action has been commenced against 
the state or its.ofiicers for injury to person or property of others on a 
claim of negligence of the state or its officers in the construction and 
maintenance of the state highway system. Such record bespeaks an 
unusual degree of care exercised in such activities. 

The volume of claims filed against the state highway contractors by 
their creditors has been noticeably smaller the last two years 

While the legal department has several cases pending in court at the 
present time in which the Commission, having withheld money on 
account of claims against state highway contractors, is offering the same 
in court to be divided among those found to be entitled thereto by the 
court, yet as a whole it is apparent that either the contractors are more, 
promptly meeting their obligations or the commercial world is more 
carefully safeguarding the extension of credit to them. 

The department has disposed of the collection of a number of claims 
of the State of California against persons (or their sureties) who have 
broken contracts with the state or have injured property under the 
control of the California Highway Commission. 

As a rule, such claims are soon satisfactorily settled and it has not 
been necessary for a considerable period of time to seek recovery on 
such claims in the courts. 

Briefly reviewing the legislative activities of the legal department, 
there has been one session of the Legislature during the last biennial 
period, that of 1919. 

The Commission on account of the fact that it had already in previous 
legislatures obtained legislation necessary to properly perform its 
functions sought but little new legislation in the 1919 session. 

However, many bills were introduced which affected the Commission 
directly or indirectly and much time of the Attorney was consumed 
in attending meetings of the Legislature and legislative committees. 

The culminating feature of the 1919 Legislature, insofar as the Com- 
mission was concerned, was the preparation and passage of the consti- 
tutional amendment and special election act providing for the submis- 
sion of a third state highway bond issue, in amount $40,000,000, to the- 
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voters of California, which amendment was duly adopted by the people 
at the special election held on July 1, 1919 (section 2, article XVI of the 
constitution of California) . 

The Attorney attends every meeting of the Commission, passing upon 
such legal questions as arise. 

A number of written opinions have been furnished to the Commis- 
sion on important questions of law arising during the progress of the 
highway work. 

All deeds, contracts, leases, bonds, assignments and other legal instru- 
ments of the Commission have been examined and passed upon by the 
legal department. 

A number of appearances have been made before the Railroad Com- 
mission in separation of grade and other railroad matters and before 
other public boards, state and federal, which had jurisdiction over cer- 
tain phases of state highway operations. 

The Attorney has continued to handle all the legal work of the Com- 
mission without the employment in any instance of outside counsel. 

The Attorney Generars office, however, has always been ready and 
willing to render any special assistance requested. 

The cases, in which the California Highway Commission is interested, 
now pending in the courts at the time of this report, are as follows : 

Maryland Casualty Company vs. T. E. Shafer, et al,, (B-74900, 
Superior Court of Los Angeles County). This is an action for the dis- 
tribution of funds amounting to $10,122.83, impounded in the hands of 
the Commission on account of claims on a state highway contract. 

Maryland Casualty Compawy vs. J. H. Shafer, et al., (B-74901, 
Superior Court of Los Angeles County). This is an action for the dis- 
tribution of funds amounting to $13,829.64, impounded in the hands of 
the Commission on account of claims on a state highway contract. 

Bates and Borland, et aZ., vs. Department of Engineering of the 
State of California (No. 61289, Superior Court of Alameda County). 
This is an action commenced in an endeavor to collect the claim of sub- 
contractors against a state highway contractor. 

W, B. EUis vs. John 8. Chambers, et al., W. B. Ellis vs. W. D. 
Stephens, et al. (Nos. 2208 and 2210, Third Appellate District Court 
of Appeal, rehearing pending in Supreme Court of California). These 
are mandamus procedings brought to test the validity of the sale of 
state highway bonds through the use of Federal Aid road moneys to 
stimulate such sale. 

The plan of such financing may be described as follows : 

Out of the Surplus Fund in the state treasury the Board of Control 
first pays to the State Treasurer the par value of the state highway 
bonds purchased by it with accrued interest to the date of delivery and 
takes the bonds into its own physical possession, custody and control. 

Thereafter the Board of Control sells and delivers such bonds to a 
syndicate of bond buyers at a price less than par. Upon the consum- 
mation of such sale and the receipt of the moneys arising therefrom 
the Board of Control, by proper direction to the State Controller and 
State Treasurer, causes all such moneys to be paid into the Surplus 
Fund. Simultaneously therewith the Advisory Board of the State De- 
partment of Engineering directs the Treasurer to cash certain Federal 
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Aid road money checks and from the proceeds thereof to pay a sum 
into the Surplus Fund in such amount that the sum so paid into the 
Surplus Fund is exactly equivalent to the sum which would otherwise 
be obtained from the sale of the bonds should the latter be sold in the 
open market for par and accrued interest to date of delivery. 

The Appellate Court of the State of California has upheld the 
validity of the above plan and has decided that such transaction is not 
in violation of the provision of the Surplus Fund Act to the effect that 
any sale or exchange of bonds purchased by the State Board of Control 
out of the Surplus Fund shall not be made at a price which will result 
in a net loss to the state. 

The Appellate Court further held that the Advisory Board of the 
State Department of Engineering was within its powers in directing 
the crediting of Federal Aid road moneys to the surplus fund. 

Rehearing of the matter is now pending in the state Supreme Court. 
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Appendix C. 

GENERAL INSPECTION OF STATE HIGHWAY CON- 
STRUCTION AND MAINTENANCE. 

By T. E. Stanton, Assistant Highway Engineer. 

The State of California is divided into seven divisions in each of 
which all construction and maintenance of State Highways is under the 
direction of a division engineer. 

The magnitude of the state is such that it is impossible for the High- 
way Engineer, or any of his assistants working out of Sacramento, to 
give the necessary attention to all of the details of highway surveys, 
construction and maintenance. 

For this reason, it was necessary from the beginning to divide the 
state into sections or divisions of such size that close attention to the 
work could be given by a competent highway engineer in charge of 
each division. 

As, however, responsibility for the conduct of the work ultimately 
rests on the Highway Engineer, who has his headquarters at Sacra- 
mento, and who must of necessity spend most of his time at headquart- 
ers, disposing of important matters of general policy affecting the 
work as a whole, and of important matters affecting the work of each 
division, which are referred to him for approval, it is impossible for him 
to personally visit the construction work under way throughout the 
state, with any degree of regularity, or to pass, from personal knowl- 
edge, upon the importance or sufficiency of requests from the division 
offices for appropriations to cover the cost of construction, maintenance 
and reconstruction. 

It is therefore necessary that there be assistant engineers, direct rep- 
resentatives of the Chief Engineer, whose duties it shall be to periodi- 
cally inspect all construction and maintenance work, and who being 
familiar with the condition of the highways in all divisions can weigh 
properly the needs thereof as compared one with the other. 

These assistants also aid in standardizing the work, both in the 
office and field and pass along ideas of value from one division to an- 
other. 

All construction and maintenance work is carefully inspected and 
reports thereon made directly to the Highway Engineer, attention being 
called to any violation of the specifications or of the improper conduct 
of the work. Special reports are made from time to time, calling atten- 
tion to unusual conditions and recommendations made relative to work 
that should be done. 

The first contract for State Highway work was awarded in July 1912. 
By the spring of 1913, thirty-one contracts had been let and the neces- 
sity of having a general inspector, operating directly from headquarters, 
became apparent. 

As the seven division engineers were working somewhat independently 
of each other, it was determined that there should be an intermediary 
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to assist in creating and maintaining a high standard of construction, 
in obtaining the proper interpretation of requirements, methods, and 
results, throughout the state. The assignment is unique among state 
highway organizations and in order that no conflict in authority or pos- 
sible personal friction may tend to nullify the position, considerable tact 
is necessary. 

Mr. Lester H. Gibson, at that time Road Engineer for the Department 
of Engineering and now Division Engineer of Division V, with head- 
quarters in San Luis Obispo, was appointed to the position in May 1913. 
Mr. Gibson, who possesses an abundance of ability and tact, made a 
success of the position irom the start. 

Owing to the comparatively limited amount of construction work 
under way at the time ^d to the fact that no maintenance had as yet 
become necessary, and .that consequently there was no maintenance 
organization, it was not'diflScult for Mr. Gibson to visit all of the work 
at regular and frequent intervals. As the work increased and roads 
which had been construc];ed for some time began to require maintenance, 
the duties of the General Inspector increased to such an extent that it 
soon required several months for one man to make a complete round of 
all the highways. ^ 

In July of 1920, there were 1990.54 miles of state highway completed 
and under maintenance and 256.06 miles additional under construction. 
The ramifications of the state highway system have extended into nearly 
every county in the state. 

Therefore, in January of the present year (1920), Mr. Gibson having 
meantime been appointed Division Engineer succeeding Mr. Walter C. 
Howe, at San Luis Obispo, upon the latter 's resignation, the state was 
divided into two districts, an assistant Highway Engineer being assigned 
to the general inspection in each district. 

Mr. R. H. Stalnaker, formerly assistant engineer at headquarters, 
was assigned to the Northern District, and the writer to the Southern 
District, the dividing line between the two districts being the northerly 
boundaries of San Mateo, Alameda, Contra Costa, San Joaquin, Cala- 
veras, and Alpine counties. 

Contract, day labor, reconstruction, and maintenance projects are 
thoroughly inspected. No orders are given to either engineers or work- 
men, but the division engineer is consulted with, concerning the con- 
duction of the work, and reports are made direct to the Highway Engi- 
neer, which inform him of both satisfactory and faulty features of the 
work. 

Compliance with specifications has been the desideratum at all times 
and such compliance is considered of as much importance on force ac- 
count work as on contracts. 

It is the duty of the general inspector to study camp management as 
well as the construction features. The method of keeping time on day 
labor contracts, the prevailing scale of wages, the handling of accounts 
and the system of managing and accounting for the commissary supplies 
receive due attention. 

In addition to the duties of general inspector, these inspectors are 
frequently detailed on special assignments, such as a study of and report 
on special types and methods of construction, either by state, counties 
or cities. 
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The work leads to an interchange of ideas among the division engi- 
neers, and a uniformity of inspection and standardization of working 
inethods is thus brought about. 

Once each month a conference of all heads of departments is held at 
headquarters in Sacramento. This conference gives the general inspec-^ 
tor an opportunity to bring up for discussion matters of importance 
noted in his travels, and in this way uniformity of work is secured in 
addition to calling to the attention of all, important matters which 
demand general attention. Each one is encouraged to give expression 
to ideas which will raise the standards and give opportunity for doing 
better work. 

California is a very large state and as every variety of climate and of 
road building conditions is to be found herein, as well as some which 
may be considered as peculiar to few states outside of California, 
there are many problems to be solved. 

From the excessive heat and special construction methods required 
in the Imperial Valley and the Colorado Desert sand dunes, to the 
cold and snow of the northern counties, all conditions and requirements 
of- road building are to be found, not overlooking the special problems . 
encountered in the Sacramento Valley where the roadbed has been 
saturated with the alkali water from the rice fields. 

The general inspector is thus called upon to be familiar with and to 
be able to criticise and advise on all types of highway construction. The 
varied topographical features in California have rendered a great deal 
of pioneering necessary and the setting up of standards, many of the 
features of which are being adopted in other states of the Union. 

The California Highway Commission and the Highway Engineer have 
always treated the great work for which they are responsible, as a busi- 
ness proposition in which efficiency and economy are as important as in 
any big privately controlled project. The minds of all are continually 
^et on the prdblem of raising the standards of highway construction and 
the general inspector has a niche to fill in the general scheme of organi- 
zation, which if properly filled, bears an important part in the attain- 
mt^nt of the desired end. 
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Plate XXIV. Bridge on State Highway, Santa Barbara County, over Gaviota Creek. 



Plate XXV. Bridge on State Highway, Mendocino County, over Red Mountain Creek. 



Digitized by 



Google 



SECOND BIENNIAL REPORT. 59 

Appendix D. 
FEDERAL AID HIGHWAYS IN CALIFORNIA. 

By A. J. Wagner, Assistant Highway Engineer. 

Federal Aid Road Act. 

On July 11, 1916, the President of the United States approved a 
measure generally known as the Federal Aid Road Act, which appro- 
priated the sum of $75,000,000 for the purpose of cooperating with 
the various states, through their respective state highway departments, 
in the construction of rural post routes. This act also carried an appro- 
priation of $10,000,000 to be expended for the construction and main- 
tenance of roads and trails in the national forests. 

Unfortunately this act contained three limitations which were pre- 
venting the law from becoming an effective method of procedure be- 
tween the federal government and the individual states. The law was 
founded upon the principle of cooperation for the purpose of stimulat- 
ing road production and of aiding the states in their individual efforts. 
It was found that practically all of the states were limited in proceeding 
along the lines of an adequate program: (a) By the post road require- 
ments; (h) By the limitation of federal participation to $10,000 per 
mile; and (c) by the amount of the appropriation carried. 

In California as in other states the rural mail carrier does not always 
follow throughout their length those roads on which traffic is concen- 
trated. As these roads naturally are the ones that require the first 
efforts of the Highway Commission, it rapidly became apparent that 
Federal Aid under the existing law was not logical and that a more 
flexible definition of rural post routes would be required. 

The limitation of $10,000 per mile for federal participation was rea- 
sonable at the time the law was conceived, but at the time of the 
passage of the act the cost of road construction was increased rapidly 
and by the end of 1918 the federal government's limit of $10,000 per 
mile would not pay 50 per cent of the cost of the majority of hard 
surfaced roads being constructed throughout the United States. 

In the early part of 1919 the sixty-fifth Congress amended the 
original act removing the three objections heretofore enumerated. This 
bill, known as H. R. 13,308, approved February 28, 1919, defined the 
term/* rural post road*' so as to permit the improvement of roads 
which could not qualify under the original definition. The limitation - 
of $10,000 per mile was increased to $20,000 per mile exclusive of 
bridges over 20 feet clear span. The original appropriation of $75,000,- 
000 which was available for the fiscal years 1916-1921, was increased 
by $200,000,000, of which $50,000,000 was available at once, $75,000,000 
on July 1, 1919 and $75,000,000 on July 1, 1920. 
. Po|* administering the provisions of the Federal Aid Road Act the 
Secretary of Agriculture is authorized to use a sum not to exceed 3 per 
cent. This administration is vested in the Bureau of Public Roads of 
the Department of Agriculture. 

' The apportionment of the Federal Aid appropriations to the various 
states, after deducting the 3 per cent for administration, is based on 
area, population, and the mileage of rural mail routes. 
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Under the terms of the Federal Aid Road Act the apportionment of 
each state for each fiscal year remains available for expenditure until 
the close of the succeeding fiscal year, but it is construed that funds 
covered by agreements are expended within the meaning of the law. 

California's allotment for the fiscal years 1916-1921 reaches a total 
of $8,384,354.57. This apportionment is shown in detail in the fol- 
lowing table: 

FEDERAL AID ALLOTMENTS. 
$75,000,000 Fund. 

Year 1917 $151,063 92 

Year 1918 302,127 84 

Year 1919 456,167 23 

Year 1920 609,699 32 

Year 1921 763,688 88 

$200,000,000 Fund. 

Year 1919 1,524,248 30 

Year 1920 2,286,3rr2 45 

Year 1921 2,291,006 63 

Total _' $8,384,354 57 

In order that a state may receive the benefits of the Federal Aid 
Road Act it must have a State Highway Department. The construction 
on which federal funds are to be expended must be done under the 
direct supervision of that department. An amount at least equal to the 
federal funds must be made available by or on behalf of the state. The 
federal act also requires that, as a condition precedent to participation 
in the benefits of the Federal Aid Road Act, the Legislature shall assent 
to the terms of the federal act. An act expressing assent of the State 
of California to the provisions of the Federal Aid Road Act was 
approved by the Governor March 21, 1917 (Statutes 1917, p. 20). 

A considerable amount of misunderstanding prevails in this state as 
to the means by which Federal Aid may be secured. Many County 
officials and private citizens do not understand that applications for 
Federal Aid are handled only through the State Highway Commission 
and that the initial power of selection of roads upon which federal 
funds are to be expended rests only with the California Highway Com' 
mission. 

Method of Procedure. 

The procedure adopted by the Bureau of Public Roads calls for 
the filing of an application, known as a project statement, with the 
District Engineer of the Bureau. This application must contain certain 
data relative to the carriage of the United States mails over the pro- 
posed roads, an approximate traffic census, type of construction, source 
of the state's share of funds, an approximate estimate of cost, amount 
of Federal Aid desired and the state's depository. 

The federal authorities then examine the project statement and if it 
is approved it is transmitted to Washington. 

On receipt of notification of approval, the California Highway Com- 
mission submits its plans, cross-sections, specifications and an esti^oasxe 
of cost of the proposed road. These documents are checked by the dis- 
trict office of the Bureau of Public Roads, and if found satisfactory, 
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a recommendation to that effect is made to the Secretary of Agricul- 
ture. On the issuance of a recommendation by the District Engineer, 
contracts may be awarded and work started. On receipt of the District 
Engineer's recommendation by the authorities at Washington a certifi- 
cate to that effect is issued by the Secretary of Agriculture, to the SecTc- 
tary of the Treasury and the State Highway Commission. A formal 
project agreement is then entered into between the Secretary of Agri- 
culture and the California Highway Commission. 

As the work progresses, payments are made to the State Treasurer 
by the Federal Comptroller of the Treasury covering the government's 
share of the work. Before payment is made the state must show by 
suitable vouchers, that the money has actually been spent on the 
project designated. In other words, federal aid is a reimbursement for 
work done, not a donation for work contemplated. 

The District Engineer of the Bureau of Public Roads, whose head- 
quarters for this district are in San Francisco, is charged with the 
duty of seeing that the provisions of the Federal Aid Act are car- 
ried out. He must satisfy himself that the work is substantial in char- 
acter, that all work is being carried out in accordance with the agree- 
ment, and that the materials entering into the structure are the best 
available. 

Under the rules and regulations adopted by the Department of Agri- 
culture, a standard as to form and arrangement of plans, estimates 
and specifications was required. All of the plans, specifications and 
estimates prepared by the California Highway Commission engineers 
both for state work and federal aid projects conform to the above 
regulations. 

Construction. 

Actual construction on the first Federal Aid project was started 
in 1916, project number one being that section of state highway between 
Beresford and Redwood City in San Mateo County. 

Due to the limitations heretofore set forth, active construction on any 
further Federal Aid projects was not started until the spring of 1919. 
Since that date 32 contracts have been awarded on which federal 
participation was secured. Of these contracts 171 miles were for con- 
structing concrete base; 130 miles w^re for graded roads; and one 
bridge contract was awarded. The above projects involve an expendi- 
ture of about $3,000,000 by the federal government. 

Conclusion. 

The policy of the Highway C'ommission has been to apply the Fed- 
eral Aid as much as possible to projects in the poorer counties of the 
state, thereby relieving them of interest charges. 

With the success of the proposed initiative which wnll come before 
the people in November, greater activities will ensue and it is highly 
probable that California's allotment of $8,384,354.57 will be taken up 
and expended by the end of 1922. 

The following table records all Federal Aid projects under agree- 
ment on June 30, 1920, together with the reimbursements to the state 
made by the federal government to that date on the projects : 
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Appendix E. 

EXCESS WAR MATERIAL FROM THE FEDERAL 
GOVERNMENT. 

By W. J. GouGH, Assistant Highway Engineer. 

The Sixty-fifth Congress in the Post OflSce Appropriation Act (H. R. 
13308; signed February 28, 1919), enacted as follows: 

Sec. 7. That the Secretary of War be, and he is hereby, authorized in his dis- 
cretion to transfer to the Secretary of Agriculture all available war material, 
equipment, and supplies not needed for the purposes of the War Department, but 
suitable for use in the improvement of highways, and that the same be distributed 
among the highway departments of the several states to be used on roads constructed 
in whole or in part by Federal Aid, such distribution to be made upon a value basis 
of distribution the same as provided by the Federal Aid Road Act, approved July 11, 
1916; provided, That the Secretary of Agriculture, at his discretion, may reserve 
from such distribution not to exceed ten per centum of such material, eqjiipment, 
and supplies for use in the construction of national forest roads or oth^r roads 
constructed under his direct supervision. 

Acting for the Secretary of Agriculture, the United States Bureau of 
Public Roads took charge of the distribution of the equipment which 
at first consisted almost exclusively of motor vehicles. Later, to make 
more definite the meaning of the law, the so-called Kahn bill (Senate 
3037 ; approved March 15, 1920) was passed by Congress. 

This act, while including the requirements of the Post Office Appro- 
priation Act, went so far as to mention specifically such war materials, 
supplies, etc., **As are or may hereafter be found to be surplus and not 
required for military purposes''; also provided '*No more motor pro- 
pelled vehicles, motor equipment and other war material, equipment 
and supplies, the transfer of which is authorized in this act, shall be 
transferred to the Department of Agriculture for the purpose'' of 
improving highways **than said Department of Agriculture shall 
certify can be efficiently used for such purposes within a reasonable 
time after such transfer"; and further provided ''Any state receiving 
any of said property for use in the improvement of public highways 
.shall, as to the property it receives, pay to the Department of Agricul- 
ture the amount of 20 per centum of the estimated value of said prop- 
erty as fixed by the Secretary of Agriculture or under his direction, 
against which sum the said state may set off all freight charges paid 
by it on the shipment of said property, not to exceed, however, said 
20 per centum." 

After the passage of the Kahn bill and on receipt of a request from 
the Bureau of Public Roads that a statement be submitted showing such 
.construction equipment as was desired other than trucks, a list of 
material was made up roughly estimated to amount to $1,250,000 in 
value and in April, 1920, a representative of the Commission w^as sent 
to Washington to deliver the list and to endeavor to secure the 
equipment. 

Some of the surplus equipment so listed has been received and ship- 
ments are arriving almost daily. 

6-8068 



Digitized by 



Google 



66 CALIFORNIA HIGHWAY COMMISSION. 



& 



o 



I 

s 

I 






i 



Digitized by 



Google 



SECOND BIENNIAIi REPORT. 67 

Motor Trucks and Automobiles. 

)tments 622 motor trucks, 77 Fords, and 15 
as California's proportion, estimated to be 
[iree per cent of the total value of the equip- 
r allotment. 

have been received 603 trucks, 75 Fords, and 
otor vehicles cost the state only the freight 
of handling and they are shown on the books 
,t they cost the state. Their intrinsic value, 
id at approximately $1,600,000. 
lis distribution very little information could 
:e, capacity and condition of the equipment 
id aside from being advised that the Com- 
umber of motor vehicles in accordance with 
lost no opportunity was ever given to deter- 
E the motor equipment allotted would equal 
►curing it. 

peight and handling char'ges on such of the 
ail and which was received on or before 
d to but $125,000, approximately, less than 
d value of the equipment, it cannot be said 

the transaction, 
eived, whether new or old, required a general 

placed in service. The outlay necessary for 
th bodies, dump equipment, etc., to October 
lUt $65,000. 

3 received were twenty-eight 3-ton heavy 
dies. An effort was made immediately to 
pment so as to make a complete dump outfit 
he limited factory output of the manufac- 

which existed at the time, the Commission 's 
11 truck bodies and purchased a type of hoist 
e coast. 

on Nash Quad trucks when received was 
i riveted and pressed steel ** ammunition ' ' 
iches long, 3 feet 6 inches wide, and 3 feet 
in two parts and opening like hinged double 

riveted and bolted on the truck chassis, and 
wholly unsuited for highway work. 

bodies and supply the trucks with two-ton 
3 purchased at the prevailing prices would 
Te of about $360 each^ so the ** ammunition'' 

general utility type with dimensions 9 feet 
t and of just sufficient height to limit the 
icity. This remodeling was entirely success- 
[ in a saving to the Commission of $155 on 
t constructed. 

proved so satisfactory that their use was 
ind five-ton carrying capacity, with satisfac- 
tory results. Additional ammunition bodies being required, they were 
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secured from the Michigan State Highway Department through the 
Bureau of Public Roads. 

Only three dump trucks were received from the federal government. 
The Commission, however, has equipped most of the three-ton and all of 
the five-ton capacity units with vertical hydraulic power hoists, which 
make them very eflScient for long distance hauling. 

Disti-tbution of the M6tor Vehicles. 

The trucks have been distributed throughout the state and placed in 
charge of the division engineers with the exception of the surplus ones 
not needed immediately for the work. The surplus trucks are stored at 
Sacramento and at Los Angeles. 

An attempt, more or less successful, was made to allot to each 
division the type of truck best adapted to the locality where it was to 
be used. 

The Commission on April 23 and June 28, 1920, authorized the assign- 
ment of two trucks to each county in the state for use on county 
road work, and up to October 1, 1920, many of the counties availed 
themselves of the oflEer. Eighty-nine units having an estimated value 
of about $192,000 had been then distributed, all of these trucks so 
allotted being subject to properly executed leases. The lease calls for 
an initial payment of all the expenses to which the Commission has 
been put in securing the vehicle, in addition to which one dollar per 
year rental is required. After one year from the date of the lease, on 
thirty day's notice from the Commission, the truck must be returned 
in as good condition as received less ordinary wear and tear. An 
endeavor is made to secure bi-monthly reports as to the condition of 
each truck. 

Buildings for Storing Equipment. 
- It is obvious that shelter had to be provided for the large quantity 
of equipment received and to be received from the government and the 
Commission has acquired structures by purchase and by construction 
to the limit of its financial ability. The storage facilities are not ade- 
quate, however, and a considerable sum must be expended as soon as 
funds are available. 

It is intended to erect a large shop and warehouse at Sacramento, 
on land already acquired, where the major portion of the extensive 
repair of the equipment will be performed. 

In some cases warehouses have been rented to store the equipment 
temporarily and use has been made of the sheds at the State Fair 
grounds and the city corporation yard at Sacramento through the kind- 
ness of the oflBcials in charge. 

During the fiscal year of 1919-1920 buildings aggregating 45,950 
square feet of floor space were acquired, either through purchase or by 
erection, and the following table shows their location, character and 
other data. The building at Redding was purchased with the ground 
and both were included in the price of $4,000 shown in table: 
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Location 


Character 


Floor space 


Cost with 
necessary 


Wllllts Division I 

Wmits DIvtelon I 

Reddlnff Division II 

Redding Division U 

Sacramento Division TIT 


Wcoden shed 

Wood and corrugated Iron 

Corrugated Iron shed 

Corrugated Iron building 

Wood and steel . 


8,168 square feet 
3,860 square feet 
4,082 square feet 
6,050 square feet 
2,400 square feet 
10,800 square feet 
4,820 square feet 
4 ^0 square feet 
5,400 square feet 
1,500 square feet 


88888 


Frultvale Division IV 

Petaluma Division IV 

San Luis Obispo — Division V 


Seml-flreproof 

Wood and corrugated Iron 

Wood and corrugated Iron 


28,200 00 
12,000 00 
4,500 00 
16,684 00 


Calabasas Division VII 


Total 


2,600 00 




46,950 square feet 


178,884 00 



Facilities for making minor repairs have been supplied to the build- 
ings at Sacramento, Oakland, San Luis Obispo and Lankershim, and 
when the shop at Sacramento is built it is intended to equip it with 
such machinery and tools as are required for the general repair of 
state equipment. 

It is hoped and expected that most of these machines and tools will 
be received from the surplus war equipment stock. 

Construction Equipment and Supplies. 

Of the machinery, supplies and other construction units allotted to 
the state other than trucfa, only a portion has been received, estimated 
to be worth about $564,000. As in the case of the motor equipment 
these materials and supplies are carried on the books of the Commission 
at their cost to the state and not at their intrinsic value. 

Of these items, the sum of $304,000 is estimated as the value of 
certain T.N.T. and other high explosives received from the government, 
as follows : i i J^lkl 

1,500,000 pounds of T.N.T. 
200,000 pounds of hand grenade powder. 
50,000 pounds of black blasting powder. 

Pasmients Required From State. 

The Kahn bill, before mentioned, stipulates that all states receiving 
equipment under its provisions are required to pay 20 per cent of the. 
estimated value of such as determined by the Secretary of Agriculture 
but that the amount of freight paid to secure same, not exceeding the 
20 per cent, may be deducted. 

Some confusion exists, as to some of the equipment received, con- 
cerning what the state will have to pay. Some equipment originally 
allotted under the Post Office Appropriation Act has been received 
under government shipping tickets, apparently applying to a later act. 
known as the Kahn bill. In most cases, however, it matters little, since, 
under both acts, the state pays the freight charges and usually such 
charges equal or exceed the 20 per cent of the government's appraised 
va-lues, 
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MISCELLANEOUS EXCESS WAR MATERIALS RECEIVED FROM UNITED 



STAtES (JOVeRNMeNT. 



Dfeiscrfptlon 



Bto^^ps, stable, with handles 

Buclf/^ts, clamshell, Lakewood, J-yard 

Buckets, clamshell, f-yard _.«._ 

Bi^ckets, orangepeel, 1-yard ___ 

Ciible» i-inch . 

CaWe, S'inch 

Cable, U-inch .._ 

Carts, water, l65-gal ■. _. 

Carts, copcrete, push, J cubic yard 

Carts, concrete, push, | cubic yard _. 

Chains, Stanley, non-skid 

Chains, Stanley, non-skid, 40"x6'' 

Chains, Packard 

Compasses, Engineers' 

Crane, lo0bmotlve, 15-ton, 2.4 M. gauge— _ 
Compressor, air, Ingersoll Rand, 14"xl2* N-S B E 

Detonators, No. 8 ,._.. _. 

Detonators, No. 8 

Derricks, stiflfleg, 6-ton 

Defrricks, stiffleg, 5-ton 

Drills, air, Inge^soU Rand Electric Universal, 

110 v-00 cyde _^^ 

Drawing board with 2 angle pieces. 

Engines, gas, 9S-horsepower, 6 cylinder, Twin 
City 7"x9^ mQunted on steel truck, complete 

^h tools -- 

Eijgines, Clyde, S-<3rum, steam hoisting, cyl. 

9^xl(f, boileri fittings and tools 

Ei^gines,. 8-drum,. hoisting, l^xll" cyJ., Ameri- 
can swinging __• 

P<jTges/-pprtable 1 

B4tch«ts ,_ :_ 

Hamessi douWe, with cable traces. 

Eamesa, cable trace, wheel _1 

Bvist, crab .^«- _1 

Eoist, diain, 1-fon-, ., _ _ 

Hoist, chain, high speed. Cyclone, l-ton_ 

Iri>n, sheets, corrugated, 27''xl2(r 

Lanterns, R. R., Adlake 

Lanterns, folding, galvanized iron _. 

Lanterns, Dietz 

Lanterns,' R. R., RellaWe— _ 

Levels 1 . . 

Lights^' Oarbic flare. No. 2 model... 

Ldeomotives, steam, 24" gauge 

Mixer,, conei:ete, 80 cubic feet with steam engine 

lind boiler, Koehring No. 30 ..._. 

Mixers, Milwaukee^ size 14 

Mix^, Oskosh, JJo. A537 

Mfxerr Rex, size 4-S 

Mixer, Koehrkig, size 20. 

Motbrs, electric, IJ-horsepower, D. O. __. 

Motors, electric, 5-horsepower, J>. O. No. 2 

M9toiB, electric, 4-horsepower, D. O. No. 3 

Motors, ^eetric, 3-h(^sepower; D. C. Nos. 4, 5, 

(J, 7, ..... : : 

Motors, 50-horsepower, direct current 

Motor vehicle spare parts- 
Light and heavy aviation trucks 

Buick, trucks 

Oommepce trucks — — 

Pord trucks 

Ford bodies, delivery type , 

Ford trucks 

F.W.D. trucks — — 

Nash Qua4 truck?.. ,., , ^— ,-^ 



Quantity 
received 



846 
8 
8 

1 

1,200 feet 

400 feet 

2.019 feet 

14 



19 

30 

10 

280 

40 

1 

1 

60,000 

500,000 

10 

2 

9 

1 



3 
100 
48 

550 sets 
12 sets 
3 



^ 



8 

1 
2,478 
«12 
192 
165 
120 
4 
5 
2 

1 
2 
1 
1 
1 
1 
3 
1 



3 crts. 

8 crts. 
15 crts. 
109 crts. 
13 

1 lot 
38 crts. 

1 lot 



Condition 



Good 

Good 

Good 

Pair 

Good 

Poor 

Pair 

Pair 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Poor 
Pair 



Pair 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Pair 

Pair 

Poor 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Pair 
Pair 
Pair 
Pair 
Pair 
Pair 
Pair 
Fair 

Fair 
Poor 

Good 

Pair 

Good 

Good 

Good 

Good 

Pair 

Pair 



Shipped from 



Omaha, Neb. 
Kearney, N. J. 
Kearney, N. J. 
Norfolk, Va. 
Toledo, Ohio 
Toledo, Ohio 
Toledo, Ohio 
San Francisco, Oal. 
Norfolk, Va. 
New Cumberland, Pa. 
Holabird, Md. 
Holabird. Md. 
Chicago, ni. 
Washington, D. O. 
Columbus, O. 
Detroit, Mich. 
Benicia, Calif. 
Bricktown, N. J. 
Pullman, lU. 
Kenningston, HI. 

Hermitage, Tenn. 
Leaside, Ont., Canada 



Norfolk, Va. 

Oolumbus, Ohio 

Pullman, lU. 
Jeffersonville, Ind. 
Toledo, Ohio 
Fort Mason, Calif. 
El Paso, Texas 
Norfolk, Va. 
Detroit, Mich. 
Toledo, Ohio 
Columbus, Ohio 
Jeffersonville, Ind. 
Jeffersonville, Ind. 
Toledo, Ohio 
Jeffersonville, Ind. 
Washington, D. O. 
Hermitage, Tenn. 
Portlock Yard, Va. 

Newton, Ohio 
Norfolk, Va. 
Norfolk, Va. 
Norfolk, Va. 
Hermitage, Tenn. 
Norfolk, Va. 
Norfolk, Va. 
Norfolk. Va. 

Norfolk, Va. 
Norfolk, Va. 

Camp Holabird, Md. 
Camp Holabird, Md. 
Camp Holabird, Md. 
Camp Normoyle, Tex. 
Columbus, Ohio 
San Pedro, Cal. 
Chicago, 111. 
Detroit, Mich, 
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MISCELLANEOUS EXCESS WAR MATERIALS RECEIVED FROM UNITED 
STATES GOVERNMENT— Continued. 



Description 



Quantity 
received 



Oondltion 



Shipped from 



Motor vehicle spare parts— Continued. 

Nash Quad tops and curtains 

Nash Quad trucks 

Nash Quad trucks 

Nash Quad truck springs complete 

Packard trucks 

Packard trucks 

Packard truck storm curtains 

Peerless trucks 

Pierce-Arrow trucks __. 

Pierce-Arrow trucks 

Pierce-Arrow trucks 

Republic trucks _. 

Studebaker trucks _ „ 

Standard trucks _ 

Truck bodies, steel, ye*xS'6"x3'0*, ammuni- 
tion type __ 

Truck: bodies, ammunition type 

Tires 

Tires, various sizes .*. 

Nails, 6d flnlshinff (100-lb. kegr) 

Pipe, 2* steel with fittings 

Pipe, i" galvanized with fittings 

Post, lence, &y angle iron 

Plow, rooter, with new point __ 

Plow, tractor, 3-bottom, 14* 

Planimeters, Ainley, Polar 

Pumps, Barnes, plunger, with ft-horsepower gas 

engine 

Pumps, steam, Tangyre, duplex 

Pumps, Salmson, No. 2, centrifugal 



Pumps, hand (Red Jacket) 

Pumps, hand piston. Ward Pump Co 

Pumps, Gould, 4*x5" connected to 3-horsepower 

gas engine __ — 

Pumps, Fairbanks Morse, coimected to 3-horse- 
power gas engine and mounted on trucks 

Pumps, Hill, 4*x5" direct connected to 3-hors9- 

power gas engine. 

Pumps, centrifugal, Gould No. 3 - 

Powder, army (cans) 

Powder, T.N.T., grade 3 

Powder, Trojan hand grenade 

Powder, T.N.T. 

Roller, Austin, road, 10-ton, gas 

Rope, Manila, S'' — 

Sawing outfits, wood, portable. 

Shelters, trench _ — 

Shovels, entrenching ___ 

Shovel, Marion steam. No. 31 

Steel, hexagonal tool, 1" — 

Steel, hexagonal tool, %" 

Steel, hexagonal tool, i" 

Tables, folding, 24*x36'' 

Tanks, ld5-gal., galvanized steel _. 

Tanks, galvanized steel, K.D., 480-gal — 

Transits, engineers' _ 

Tractors, 5-ton Cleveland... 

Wagons, dump 

Wagons, escort 

Wagons, escort — 

Wagons, escort, parts 

Wagons, sprinkling, 450-gal _ 

Wheelbarrows — 

Winches, hand, T single drum 



8 sets- 
3 lots 
2 lots 
128 
1 lot 

1 lot 
26 

2 lots 
1 list 
1 list 
1 list 
1 list 
1 list 
1 list 

44 
60 
1 lot 

8 

13 

6,000 feet 

12,900 feet 

2,990 

1 

1 

3 

1 
3 
1 

60 
9 



10 

5 

8 

2,000 

1,050,000 lbs. 

200,OGD lbs. 

338,450 lbs. 

1 

1 coll 
5 
10 
60 
1 

90 feet 
1^ feet 
652J feet 
4 

37 
5 
3 
3 
4 

46 
14 

50 sets 
7 

14 

11 



Good 

Fair 

Ftiir 

Gtood 

Fafa- 

Pair 

Good 

Good 

Fair 

Fair 

Fair 

Good 

Poor 

Poor 

Good 
Good 
Poor 
Poor 
Good 
Good 
Good 
Good 
Fair 
Good 
Good 

Good 
Fair 
No good 
Gk>od 
Good 

Good 

Good 

Good 
Good 



Good 
Pair 
Good 
Fair 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 
• No good 
Poor 
Fair 
Fair 
Good 
Good 
10 Fair 
Gk)od 
Fair 



(10 Fair) 
^4Good5 



Chicago, HI. 
Kenosh, Wis. 
Ko Komo, Ind. 
Toledo, Ohio 
Camp Normoyle, Tex. 
San Antonio, Tex. 
San Antonio, Tex. 
Camp Normoyle, Tex. 
Camp Kearney, Cal. 
Presidio, Cal. 
Presidio, Cal. 
Presidio, Cal. 
Presidio, Cal. 
Buffalo, N. Y. 

Charlotte, MIeh. 

Fort Bliss, Tex. 

Presidio, Cal. 

Mather Field, Cal. 

Augusta, Ga. 

Norfolk, Va. 

Norfolk, Va. 

New Cumberland, Pa. 

Norfolk, Va. 

New Cumberland, Pa. 



Columbus, Ohio 
Norfolk, Va. 
Brooklyn, N. Y. 
Columbus, Ohio 
Norfolk, Va. 

Pullman, 111. 

PuUman, 111. 

Pullman, 111. 
Frankfort, Pa. 
Nixon, N. Y. 
Sparta, Wis. 
Sparta, Wis. 
Pig Point, Va. 
Norfolk, Va. 
Augusta, Ga. 
Norfolk, Va. 
New C?umbsrland, Pa. 
Camp Lewis, Wn. 
Jeffersonville, Tnd. 
Norfolk, Va. 
Norfolk, Va. 
Norfolk, Va. 
Atlanta, Ga. 
Jeffersonville, Ind. 
Kearney, N. J. 
Presidio, Cal. 
Proving Ground 
Norfolk, Va. 
Presidio, Cal. 
American Lake, Wn 
Jeffersonville, Ind. 
Jeffersonville, Ind. 



Ohio 



Anchor, Ohio 
Columbus, Ohio 
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Appendix F, 
BRIDGE WORK ON STATE HIGHWAYS. 

By H. E. Warrington, Assistant Highway Engineer. 

A separate department was created on July 1, 1919, to handle the 
preparation and checking of plans and specifications for aU proposed 
structures in connection with the work on the state highways, as the 
nature and volume of the work had become too extensive to be handled 
by the general office force. Mr. R. B. Dodge continued on as Bridge 
Engineer until the writer took charge on January 15, 1920. 

During the last two fiscal years a number of important bridges have 
been completed, plans have been completed or are under way for many 
others, and considerable miscellaneous work has been undertaken, such 
as plans for the Headquarters Maintenance Shop in Sacramento, small 
buildings, maintenance sheds, truck shelters, etc., a brief statement 
of the features of the more important projects being given later herein. 

Most of the large bridges on the state highways are built or paid 
for by the counties in which they are located. The plans for these 
bridges are either made or checked by this department, and the actual 
construction is done either by the counties or the state, as the counties 
elect— in any case, however, after their completion and acceptance, the 
bridge becomes a part of the state highway system and is maintained 
by the Commission. 

The First Biennial Report of the California Highway Commission, 
Appendix L, outlines the general policy of the California Highway 
Commission in respect to bridges. 

Further experience with the methods of design and construction of 
bridges by counties has served to confirm the previous recommendation 
that legal authority should be granted to the Commission to enforce 
proper standards and compel inspection by qualified inspectors, and, 
if necessary, to condemn unsafe structures and require their renewal, 
and it is again urged that such authority be asked of the next Legisla- 
ture. 

The temptation to build the cheapest bridge, regardless of its 
adequacy, is too great to be resisted in many instances, and while it is 
true in most cases that the county authorities desire to construct sub- 
stantial structures only, their lack of knowledge as to what is proper 
has resulted in the erection of inferior bridges which are unable to stand 
the heavier traffic for any length of time. Several such now exist on 
the state highways, and renewals, or extensive repairs amounting sub- 
stantially to renewal, will soon be necessary. 

The requirements of the Commission as to bridges, outlined in its 
vote of September, 1912, are not sufficient to secure what is desired, 
and as noted in the former report, inconsistencies and difficulties have 
been encountered in interpreting them. 

The need of standard general specifications covering the design, 
manufacture and erection of structures, to which all bridges built 
upon the state highway must conform, is quite obvious. Such specifica- 
tions covering modem requirements have been prepared and used in 
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our designs, but the lack of authority to insist upon their use by others 
should be remedied. There will always be differences of opinion on 
such a large subject as bridge design, but the main features and 
general details have been well settled by past experience, apd con- 
servative practice should be followed to secure the best results. Bridges 
upon the state highways, being built by or under governmental 
authority, are regarded as models to be followed by others, and 
whether they be good or bad, their influence upon other construction 
is great, and is worthy of grave consideration. 

It is probable that most of the unsatisfactory work done has been 
due to lack of specific requirements and ignorance of just what is 
demanded in state work. Accordingly, the specifications above men- 
tioned have been made, purposely, very full as regards details, and 
structures built under them will conform with present demands to a 
much greater extent than heretofore. 

More particularly as regards concrete structures, their design, except 
in the case of arches, is apparently so simple that many persons not 
qualified by experience or knowledge in that particular field have 
attempted It, forgetting that many considerations exist due to its 
more or less monolithic action requiring most careful analysis. 

As has been well said, *'Poor materials are shown up in a compara- 
tively short time, but inadequacy of design is more likely to be respon- 
sible for defects which do not develop until years after construction.'' 

Bridges of first class design and workmanship have a higher first 
cost, but this added expense is more than repaid in their lessened main- 
tenance and longer life. The railroads have long since learned this 
lesson, and it is only a question of time until it will be forced upon the 
highway officials of the country by costly experience, if in no other way. 

Bridges Designed by the Commission and Completed During Last Two Years. 

The Eureka Slough bridge, in Humboldt County, is interesting 
because of the use of a wooden lift span, made necessary on account 
of the lumber traffic on the' slough. The total length of the bridge 
is 712 feet, made up of an east approach of sixteen 30-foot reinforced 
concrete girder spans on reinforced concrete piles; the lift span above 
mentioned, -75 feet long, on concrete piers, with wood towers, and with 
creosoted pile fenders and dolphins ; and a west approach of the same 
type as the eastern one, but of only four spans of 30 feet. The road- 
way is 21 feet wide, and the entire bridge is built over a salt marsh. 

The Cottonwood Creek bridge, in Shasta County, consists of nine 
60-foot reinforced concrete earth filled arches founded upon piles 
(Plate XIII), the total length being 540 feet. The roadway width is 
the standard 21 feet. A contract was let for the construction of this 
bridge but the contractor failed and the Commission completed the 
work by day labor. 

The bridge over the Salinas River, near King City, in Monterey 
County, is well along towards completion and should be entirely finished 
before the end of this year. The Salinas River is a dry wash for most 
, of t^e year but a wide, swift stream during floods. Its bed consists 
largely of sand, with some fine gravel, and the banks are very easily 
eroded. Considerable depths of foundations are necessary to prevent 
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loss from scour of the river bed, and a long bridge is required. Over 
the main channel are built fourteen 100-foot steel truss spans on con- 
crete piers founded upon wood piles. The south approach is a long 
concrete trestle of thirty-nine 30-foot reinforced concrete girder spans 
with reinforced concrete pile bents, and the north approach, of the 
same type, is sixty feet long of two 30-foot spans, also upon concrete 
piles. (See Plate VI.) The total length of the bridge is slightly over 
one-half mile (2653 feet). '. 

Bank protection was necessary on the north side, and a pile and plank 
structure some 2200 feet long was placed above the bridge and for a 
short distance below, where it connects with existing protection. 

The Arroyo Honda bridge in Santa Barbara County is a reinforced 
concrete arch structure, and has five arches, one of 78 feet span, three 
of 96 feet span and one of 85 feet span. All the arches have hi^ 
rise, the two shorter arches being unsymmetrical, as good foundation 
material was encountered high upon the banks. In addition to tHe 
arch spans there are short concrete approaches at each end; on rein- 
forced concrete columns. (Plate XXXII.) The total length of the 
structure is 528 feet. 

Bridge Plians Completed or Under Way. 

In addition to the above work, plans have been completed or are 
well under way for a number of important bridges, among which may 
be mentioned the following: 

The Bear Creek Bridge, in Humboldt County, which is an open 
spandrel reinforced concrete arch span of 128 feet with rijinforced 
concrete approach spans on concrete columns. The arch spans a deep 
. and narrow gorge. ^ . i 

In Butte County, plans for the bridge across Feather River are m 
progress. .:.::; 

In Nevada and Yuba counties plans have been completed for. the 
bridges over the South and Middle Fork of the Yuba River — ^both being 
reinforced concrete arches. Construction by state forces will soon 
begin on the Middle Fork bridge, and it is hoped to complete It before 
the end of the year. . \^ 

The plans are under way for an arch bridge over the Susan River in 
Lassen County. ^ 

Plans have also been completed for several other bridges in various 
parts .of the state, and are awaiting construction, and many shprt6r 
bridges have been constructed, 

Overhead and Subway Crossings. 

The overhead crossing of the Sacramento Northern Railroad, on tte 
Oroville lateral, has been completed since the last report. Plans f6r 
the overhead crossing of the Nevada County Narrow Gauge Railway 
near Town Talk have been completed. The crossing under the Southern 
Pacific near Red Bluff will very shortly be let by contract, eliminating 
a bad grade crossing, and the work is expected to be finished by the 
end of this year, or shortly thereafter. 

In San Diego County the overhead crossing of the San Diego and 
Arizona Railway has been taken in hand, the plans completed, and the 
matter is now before the Railroad Commission. 
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Negotiations are under way for the proposed undergrade crossings 

; of the Southern Pacific Railway near Fredonia, in Lassen County, and 

of the Northwestern Pacific Railroad near Arnold in Mendocino County, 

and these will very shortly be taken up with the Railroad Commission. 

Surveys have been received and studies are now being made of the 
overhead crossing of the Southern Pacific at Sheridan, in Placer County, 
of the undergrade crossings of the Southern Pacific near Redding in 
Shasta County, and near Brighton in Sacramento County. 

The Southern Pacific Company and the county of Alameda are about 
to proceed with the construction of the overhead crossing east of Alta- 
mont, and together with the California Highway Commission will 
jointly construct the overhead crossing west of Altamont early in 1921. 

Headquarters Maintenance Shop. 

Plans for the proposed Headquarters Maintenance Shop in Sacra- 

■ mento are in progress. This shop will be of steel and brick construc- 
tion, and will be located on the east side of Thirty-fourth street, opposite 
the present Division III maintenance shops on land purchased by the 
Commission for the purpose. The buildings will cover an area of 

, about six-tenths of an acre, and will include a machine shop, black- 

; smith shop, automobile and truck repair shops and store room. An 

.. oflSce buildmg is included for the superintendent, with accommodations 

for jstenographers and clerks. The building will be well ventilated by 

monitors, and practically the entire sides are of glass in steel sash, 

affording abundant light. An electric traveling crane of fifteen tons 

capacity is to be added in the future. The machine shop is provided 

with a monorail traveling hoist of three tons capacity, for handling 

the heavier parts of engines, castings, etc. A railroad siding will 

' extend into the ground from the Southern Pacific tracks, and a loco- 

: motive steam crane will take care of loading and unloading of cars. 

■ Modem lockers, lavatories, and shower baths are to be provided for 
: the workmen. 
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Plate XXXIV. State Highwav, Division Office Building, Willits, Mendocino 
County, California. 



Plate XXXV. Powder Magazine, San Luis Obispo County. 
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Appendix G. 
TESTING DEPARTMENT. 

By F. T. Maddocks, Testing Engineer. 

The laboratory work for the California Highway Commission was 
begun in May, 1912, under the supervision of the then Geologist, Mr. 
C. B. Osborne, who resigned from the service October 17, 1918. The 
present force consists of the Testing Engineer and two assistants. 

The Testing Laboratory occupies a very important place in the con- 
struction of highways. The permanence of the various types of pave- 
ments depends as much upon the proper selection and uniformity of 
the aggregates used as upon proper workmanship. 

In addition to the regular routine tests made in the laboratory much 
experimental work is also required. While many of the tests have been 
standardized by the various technical societies, there are several very 
vital ones still in the formative period. 

As Testing Engineer of this Commission, it was the writer's pleasure 
to attend a conference of Testing Engineers of the various state high- 
way departments, held in Washington, D. C, the week of February 
23, 1920. The conference was called by the American Association of 
State Highway officials for the purpose of adopting standard methods 
of conducting tests on materials used in highway construction and for 
setting proper test limits on these materials. 

As a result of this conference special committees were appointed to 
cooperate and report at the next convention. These committees were : 

Committee for Abrasive Test for Gravel. 

Committee for Test for Shale in Fine Aggregate. 

Committee for Studies for New Tests oh Cement. 

Committee for Toughness and Adhesive Tests on Bituminous Mate- 
rials. 

The California Highway Commission Testing Department, together 
with those of the Bureau of Public Roads, New York, Illinois, Pennsyl- 
vania, Iowa and New Jersey, was placed on the last named committee. 

To standardize test limits, the different states were grouped into 
districts. In each district a representative was appointed to call 
together the proper officials in his district for the purpose of deciding 
upon proper test limits for materials used in that group of states. The 
writer was appointed representative of the group comprising Washing- 
ton, Oregon and California. 

Concrete and Concrete Aggregates. 

As the concrete base road is the standard type of pavement built by 
the Commission, more tests are made of the materials entering into its 
fabrication than any other type. 

Due to the ever-increasing loads that a concrete pavement has to 
sustain, it is apparent that a very close watch must be kept upon its 
various constituents. It is probable that no one factor influences the 
strength of concrete more than the sand used. It composes about one- 
third of the volume of concrete and is made up of millions of small 
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particles, each of which must be coated with cement. To properly 
perform their function in a concrete mixture, the sand grains must be 
clean, structurally strong, and graded so as to make as dense a mixture 
as possible. 

The rock portion of the aggregate must also be clean and sufl&ciently 
strong. The surfaces must be of such a nature as to allow the cement 
mortar to adhere to them. 

Cement is sampled in bin lots by a representative of the Commission 
and is not released until it passes the standard requirements of the 
American Society for Testing Materials. In addition to the laboratory 
tests, field tests are made to determine the constancy of volume and 
setting time. 

Before a contract is started all materials proposed for use are 
sampled and submitted to the laboratory for concrete tests. Where 
several sources of the same kind of aggregate are available, tests are 
made to determine the relative value of each. In well established pits, 
where the products are uniform, average samples only are tested; 
where not uniform, samples of the various grades are tested. Check 
tests are conducted at frequent intervals during the progress of the 
work. 

While the physical tests made on the sand and rock samples separately 
are of great value, experience has shown that the proper method of 
acceptance is based upon the compressive strength of these aggregates 
combined in concrete. In the laboratory, test specimens are molded in 
the same proportions and of the same aggregates as used, or proposed 
to be used, in the field. These are kept moist for a period of 28 days. 
The average compressive strength of laboratory concrete at the end of 
this period is 2200 pounds per square inch. 

A study of the strength of concrete in the finished pavement has 
been made by means of cores removed from the pavement by a Calyx 
core drilling outfit. 

Surface Mixtures. 

Perhaps the success of no other type of pavement is so dependent 
upon careful tests as the asphaltic surface type. Frequent daily 
tests are made to determine the amounts of the different ingredients 
entering into the admixture and the character of these ingredients. 
In these mixtures, as in concrete ones, the fine mineral aggregate plays 
a most important part. To prevent internal movement, the sand must 
contain the proper amounts of both fine and coarse grains in order to 
reduce the size of the voids between them to a minimum. Only suffi- 
cient asphaltic cement should be added to fill these voids and coat the 
mineral aggregate. 

Density tests are made on samples taken each day from the finished 
pavement to determine the amount of compaction received under the 
roller. 

The physical properties of a road oil furnish more information regard- 
ing its suitability for use in the construction of the thin bituminous 
wearing surface than do the chemical ones. The cementing and 
viscosity properties are the two most important ones to be considered. 
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Summary of Regular Tests Made in the Laboratory — 
May, 1912 to September, 1920. 

Sand : 985 samples tested for — 
Weight per cubic foot. 

Compressive strength of 1-3 mortar at 7 and 28 days. 
Grading. 

Gravel : 357 samples tested for — 
Weight per cubic foot. 
Compressive strength in concrete. 
Grading. 

Rock : 270 samples tested for — 
Specific gravity. 
Absorption. 
Abrasion — Deval test 

Concrete : 1796 samples tested for — - 
Density. 
Compressive strength at 28 days. 

Cement : 4000 samples tested for — 
Specific gravity. 
Fineness. 
Setting time. 
Constancy of volume. 
Tensile strength of 1-3 mortar. 

Asphaltic surface mixtures: 1004 samples tested for — 
Density. 

Amount of bitumen.. 
Amount of mineral aggregate. 
Grading of mineral aggregate. 
Consistency of asphaltic cement. 

A-sphaltic cement: 600 samples tested for — 
Penetration. 

Volatilization at 325 Fahrenheit. 

Penetration of residue after volatilization at 325 Fahrenheit. 
Solubility in carbon bisulphide, tetrachloride, and naptha. 
Fixed carbon. 

Road oil : 1100 samples tested for — 
Water and sediment. 

Solubility in carbon bisulphide and tetrachloride. 
Flash and burning point. 
Viscosity. 
Adhesiveness. 
Loss at 325 Fahrenheit. 
Asphaltic contents. 

Corrugated metal pipe : 130 samples tested for — 
Amount of spelter per square foot. 
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Appendix H. 
THE PURCHASING DEPARTMENT. 

By lyOWEivi. R. Smith, Purchasing Agent. 

The personnel of this department has changed somewhat since the 
issuance of the last biennial report. Mr. R, C. Penter, Purchasing 
Agent for the Commission at the time the last report was issued, died 
December 28, 1918. The writer was appointed as his successor on Janu- 
ary 20, 1919, and on March 1, 1920, Mr. C. E. Thorp was appointed 
Assistant Purchasing Agent. 

Almost continuously during the past two years goods have been 
bought on a rising market, but by anticipating increasing prices on 
many commodities, considerable savings have been effected. To illus- 
trate, on December 15, 1919, a carload of sugar was purchased from 
one of the western refineries at a price of $9 per hundredweight. 
Shortly thereafter, the price of sugar advanced to $24 per hundred- 
weight. Considerable saving was also made in the purchase of lubri- 
cating oils, greases, etc., by having these commodities placed on a con- 
tract basis. This contract was made August 14, 1919, to extend over 
one year to August 14, 1920. During the life of this contract 1000 
barrels of lubricating oil were purchased. The contract was placed 
on the basis of prices being paid by the Commission prior to August 14, 
1919, less three cents per gallon to be rebated to the Commission on all 
oils so purchased. This rebate, together with the fact that the state 
was protected from an increase of five cents per gallon made on lubri- 
cating oils in April, 1920, effected a net saving on this item alone of 
approximately $1,800. 

With the advance in prices on many commodities, there has been 
a corresponding scarcity of such commodities, at one time it being 
almost impossible to purchase such an item as nails in any quantity. 
This condition, somewhat relieved at present, is still very noticeable. 
Inability to obtain equipment and materials promptly has, of course, 
been a serious handicap to the work, and often substitutions were made, 
and in many cases transfers from one division to another were possible. 
In anticipation of shortages of the commodities most used in highway 
construction, during the early spring of this year, purchases of some 
1500 tons of reinforcing steel were made, and because of this foresight, 
no appreciable delay can be charged to the lack of reinforcing steel. 

The western stock of road machinery — as well a^ repair parts there- 
for — ^has also been sadly depleted during the past two years. To 
reduce delays in day labor work on this account to the smallest degree, 
the Commission, on March 5, 1920, appropriated the sum of $50,000 
from the State Highway Fund for the purpose of purchasing, from 
time to time, such concrete mixers, rock crushers, road rollers and other 
equipment, new or second-hand, as might become available. This 
action was taken, as it was evident at that time that there was, and 
would continue to be for some months, a serious shortage of such 
equipment. The receipt of much needed machinery from the surplus 



Digitized by 



Google 



86 CALIFORNIA HIGHWAY COMMISSION. 



Plate XXXVII. State Highway, Kern County, near Bakersfield. Constructing Half Width 
of Base to Allow Passage of Traffic. 



Plate XXXVIII. State Highway, San Mateo County, near San Francisco. 
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military equipment furnished this state by the United States govern- 
ment helped also. 

Mention is made here of surplus military equipment received from 
the government in so far as this department has been concerned in 
the handling thereof. Among other items this Commission received 
from that source, 1,500,000 pounds of trinitrotoluol, 200,000 pounds of 
hand grenade powder, and 50,000 pounds of black blasting powder, or a 
total of 35 carloads. This powder was all received in bulk, and 
arrangements were made to punch all the hand grenade and 700,000 
pounds of the trinitrotoluol into cartridges, after which it was reshipped 
to various magazines constructed by the state for this purpose. The 
remainder of the trinitrotoluol was diverted enroute to the various 
magazines, in bulk. Nine of these magazines were constructed, one 
each at the following points : Luflfenholtz, Redding, Fairoaks, San Luis 
Obispo, Bakersfield, Jacumba, El Portal, Yreka and Korbel. 

Other surplus military equipment received from the government has 
been placed in headquarters stock, principally at Sacramento and Los 
Angeles. "Weekly lists are issued from the headquarters office showing 
the equipment available for distribution to the various divisions, and 
from such lists, the Division Engineers make requisitions to the head- 
quarters office for such of the equipment as they are in need of. An 
endeavor is made at all times to obviate the purchase of any articles 
which might be supplied from this surplus military equipment. 

On August 5, 1918, as was noted in the last biennial report, all the 
special freight rates throughout the United States were abolished and it 
was necessary for the Commission to pay full tariff rates on all ship- 
ments. This condition existed to May 1, 1919, when a special reduction 
of ten cents per ton on rock, gravel and sand was extended to state, 
county, township and municipal governments. This reduction was 
enjoyed by the Commission to February 29, 1920, when it was abolished 
by virtue of the railroads going back to private ownership. Since that 
time the Commission has been paying full tariff rates on all com- 
modities, and on August 26, 1920, an additional increase in freight 
rates of 25 per cent was allowed the railway companies of this state. 
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As a comparison of freight rates paid by the Commission prior to 
August 5, 1918, and present rates being paid, the following is of 
interest : 



Commodity: Prom 


To 


Old rata 
per ton 


Present rata 
per ton 


Cement— 
Tolenas _ 


Woodland - . — 


$0 75 
270 
205 
2C0 
230 
300 

. 20 
17 
13 

mi 

38 
361 

25 
23 

12^ 
305 
45 
25 

1 83 
179 

2 10 


$180 
480 
460 
800 
3 40 
490 

60 

60 

60 

1 10 

1 30 

1 00 


Colton — - 


Camarillo 


Davenport _ .__ 


Riverside Junction 


Oceanslde - 

OfH^Anflidp 


Victorville 


Oro Grande 


Montalvo __ _ 

Woodland 


Rock- 
Fairoaks 


Coyote — 

Niles — 


Glenwood 

Altamont 

Paso Robles „ 

Camarillo — 

Merced - 

Zamora 

San Mateo 

Stockton „_ 

Lodi 


Logan 


Cnishton 

Friant _ 


Sand— 

Marysvllls — 

Niles __ 

Riverbank 

Antioch _ 


90 

60 

60 

1 00 


Piedra _. 


Delano _ 

Pixley 

Red Bluflf _ . 


1 20 


Roche 


80 


Asphalts 
Richmond 


4 80 


Oleum 

Road oil— 
Roadamite 


Fresno _ .z 

San Jose - - 


500 
3 60 









While an exhaustive study of the increased freight rates cannot be 
made without a very extensive tabulation, the above instances are typi- 
cal of the increases, and it is safe to say that the total average advance 
in freight costs on all shipments is at least 300 per cent above the pre 
war charges. 

As previously stated, one of the important duties of this department 
is the supervision of the freight movements of the goods purchased. 
During the year 1919 the usual difficulties resulting from the shortage 
of freight cars were encountered, but this shortage has not been 
so noticeable during the present year, principally on account of the 
f a^et that the Commission 's requirements for road materials such as 
cement, rock, sand, gravel, etc., have been considerably under normal. 

While many delays were experienced during the present year because 
of the lack of such road materials as are mentioned above, and par- 
ticularly cement, the trouble was chargeable, almost without exception, 
to the vendors. The cement companies have been unable to make ship- 
ments promptly because of labor troubles and power shortage. 

Had the Commission carried on its operations during the present year 
on a scale equal to that of previous years, these delays would have been 
extremely serious, and even with the curtailed operations of this year, 
at no time has the cement been received as regularly as required, and 
in many cases the delivery of rock, sand and gravel has been delayed. 
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The same condition exists at the present time and it is hoped this 
situation will have been cleared up by the building material firms 
before heavy work is resumed. 

Appended to this report is a detailed statement of cement purchases 
made by the Commission from 1918 to June 30, 1920. For details of 
cement purchases to June 30, 1918, see First Biennial Report, Appen- 
dix N. At the close of the year 1918 the mill base price of cement 
was $1.95. Beginning early in the spring of 1919, the mill base price of 
this commodity was raised to $2.10, and from time to time the companies 
have made further advances until now the general mill base price 
is $2.70. 

Below is given a recapitulation of all cement purchased by the Cali- 
fornia Highway Commission from 1912 to June 30, 1920, showing that 
the average mill base price paid for cement during that period 
was $1.447 : 



Year 


Total deliveries 
(barrels) 


Total cost at 
mill 


AveragB 

mill base 

per 

Urrel 


1912 


142,405.50 
242,514.60 
677,790.25 
865,006.60 
110,090.00 
220,794.00 
221.418.00 
241,581.00 
43.048.00 


$178,683 21 
ai7,S76 95 
896,408 48 
485,38rr81 
160,968 28 
821,004 6] 
859,080 70 
404,842 77 
89,699 50 


$1240 
1 809 


1913 


1914 

1915 — — _ - _ — ___ 


1926 
1 99T 


1916 


1 871 


1917 


1 464 


1918- 


1681 


1919 


1922 


1920 


2 063 








2,254,706.75 


$3,202,882 37 


$1447 



In conclusion it may be said the records of few departments will 
show a greater range of commodities purchased. On contract work, 
this department purchases all road material, such as cement, rock, sand, 
gravel, culvert pipe and reinforcing steel. In connection with day 
labor work, and particularly that in the convict labor camps, a wide 
diversity of wante are met, embracing in the case of free labor camps 
not only the materials of construction, but food supplies, tools, road 
machinery, hay and grain, camping outfits, gasoline, oils and greases, 
and all other supplies necessary for carrying on such work. In the 
case of convict labor camps, in addition to the above, clothing, medi- 
cines, barber supplies, tobacco and snuff are but a few of the many 
purchases made. 
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Appendix L 



THE ACCOUNTING DEPARTMENT AND FINANCIAL 

STATEMENT. 

By H. B. Weaver, Chief Accountant. 

The activities of the Accounting Department have increased greatly 
during the two years since the last biennial report due in part to the 
normal growth of the state highway maintenance work, but more, 
perhaps, to the larger number of day labor projects undertaken in 
recent years by the Commission. 

Since July, 1919, the Commission has received from the United 
States government a large amount of surplus war material, including 
seven hundred or more trucks and automobiles and a considerable 
amount of other supplies. The accounting for this material has made 
much extra work for this department. 

The Federal Aid highway procedure has also added to the accounting 
burden. During the biennium vouchers requesting Federal Aid, 
amounting to over a million dollars have been filed with the United 
States Bureau of Public Roads, and to support these vouchers it was 
necessary to render statements, in great detail covering expenditures 
amounting to considerably over twice that amount. 

Previous to the beginning of the present fiscal year, the analysis 
of the maintenance charges was made by the Engineering Department 
at the end of stated periods, but at the end of the 1920 fiscal year a 
system was installed under which the analysis of these charges is to be 
handled on a current basis, the work to be done by the Accounting 
Department. 

As shown in the last report the accounting department was then 
auditing and handling about 3000 claims monthly. During the fore 
part of the year 1920 approximately 4^0 claims per month exclusive 
of pay rolls were being so handled each month. 

The^f ollowing table shows the expenditures for state highways, includ- 
ing their maintenance, by years since the beginning of the work in 1912. 

Withdrawals From the State Treasury by the California l-iighway Commission. 



Total amount 
for year 



1«12___.. - 

Ifll3„w..„ _. 

. ivii.:...:^^ 

IfflSL - - — 

lffl6-„_ ^ - 

1»17 

19181- -- 

. 1919...:. . 

' 1920 (first six months). 

].. . -> . ^ 



$556,768 00 
2,082,079 00 
4,415,938 00 
8,320,164 00 
4,306 827 00 
3,306,721 00 
6,410,132 00 
7,060,667 00 
1 4,432,614 00 



Monthly 
averaj^e 



$55,677 00 
169,339 00 
367,994 00 
098,347 00 
363,902 00 

2fr5,5aooo 

534,178 00 
588,389 00 
1 738,789 00 



5 increasingly difficult to secure competent clerks and 
efly because of the relatively low salaries which the 
permits. Private concerns seem to be able to offer more 
3S for this class of employee than the state can. 

lunds, bills amounting to about $400,000 were unpaid on June 30, 1920. Had 
the monthly average for the first elx months of 1900 would have been 
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Plate XL. State Highway, Shasta County, near Hazel Creek 



Plate XLI. State Highway, Shasta County, near Baird. 
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The State Highway Acts of 1909 and 1915 (as stated in the first 
biennial report) and also the State Highway Act of 1919, provided 
that interest on the state highway bonds should be paid by the counties, 
in proportion to the amounts spent in the various counties. Therefore, 
all charges that can be, are segregated by counties and the general 
expense is later distributed in proportion to the amounts so charged. 
A detail of charges to the various counties will be found on pages 99-102 
of this report. 

For the First State Highway Fund the total amount of expenditures 
has been segregated by counties ; for the Second and Third State High- 
way Funds, only the direct charges have been thus segregated. The 
general expense will be distributed as soon as the total amount of either 
fund has been expended. 

In Appendix R will be found a full statement of the expenditures for 
maintenance covering the period 1912 to July 1, 1920 together with 
a complete analysis of such expenditures. 

A full explanation of the accounting system, including a list of the 
accounts, is included as ** Appendix H'* of the first biennial report, 
of this Commission. This system remains unchanged in any essential 
|)articular. 

STATEMENT OF CONDITION. 

June 30, 1920. 

(RECAPITULATION) 

ASSETS. 

First State Highway Fund expenditures i-- $18,002,129 00 

Second State Highway Fund expenditures 13,75a,743 66 

Third State Highway Fund expenditures 3,242,923 85 

Motor Vehicle Fund expenditures 5,780,550 92 

Special appropriation expenditures 97,683 99 

Expenditures, contributions by counties, cities and federal aid 091,692 49 

Discount on Third State Highway bonds 222,160 50 

Cash on hand 138,012 65 

Funds in treasury 1 980,338 32 

Total assets . $42,909,235 38 

LIABILITIES. 

55 Vouchers payable $747,960 64 

57 First State Highway bonds 18,000,000 00 

58A Donations - 632,120 73 

60 Unclaimed wages (State Highway Fund) 3,230 51 

60A Unclaimed wages (Motor Vehicle Fund) 714 10 

62 Motor Vehicle Fund apportionments 0,539,563 21 

64 General appropriations, chapter 704, Acts 1915 7,321 86 

65 General appropriations, chapter 708, Acts 1915 7,986 50 

66 Premiums (First State Highway bonds) 2,129 00 

67 Federal Aid road account ^ 568,183 77 

68 Appropriation, chapter 746, Acta 1917 250,000 00 

69 Second State Highway bonds — 13,000,000 00 

70 Premiums (Second State Highway bonds) 25 00 

73 Revolving Fund Reserve (First State Highway Fund) 100,000 00 

74 Revolving Fund Reserve (Second State Highway Fund) 50,000 00 

75 Third State Highway bonds 3,000,000 00 

Total liabilities $42,909,235 38 
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STATEMENT OF CONDITION. 

June 30, 1920. 

(DETAILS) 

ASSETS. 

First Htate Highway Fund expenditures: 

2 Highways in process $16,308,250 14 

5 Sand plants 20,474 04 

20 Construction equipment $18,255 04 

21 Engineering equipment 18,914 43 

22 Furniture and fixtures 17,038 04 

23 Stable equipment — — 12,477 54 

24 Automobile equipment 40,839 04 

25 Camp equipment 4,744 67 

26 Laboratory equipment __ 2,847 42 



Total equipment 115,117 08 

35 Store account 21,174 76 

43 Headquarters expense $272,101 01 

44 Divisions expense 372,381 08 

72 County expense 892,630 29 

Total expense 1,537,112 38 

Total State Highway Fund (first) expenditures $18,002,129 00 

Second State Highway Fund expenditures: 

2 Highways in process $12,162,098 69 

5 Sand plants 14,602 91 

10 Maintenance yards 36,507 45 

11 Powder magazines 10,526 26 

20 Construction equipment $74,777 40 

21 Engineering equipment ^ 20,870 82 

22 Furniture and fixtures 17,438 04 

23 Stable equipment 5,211 75 

24 Auto equipment 154,093 56 

25 Camp equipment 14,180 44 

26 Laboratory equipment 2,498 93 

28 Shop equipment 113 84 



Total equipment ^ 289,184 78 

35 Store account i 6,345 18 

43 Headquarters expense $242,907 25 

44 Divisions expense _^ 447,672 29 

72 County expense ^ 473,158 30 

245 CJounty expense (new routes) 109 78 



Total expense 1,163,847 62 

71 Motor Vehicle Fund charges on State Highway Fund schedules 70,630 77 



Total Second Highway Fund expenditures $13,753,743 66 
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Plate XLIII. State Highway, Siskiyou County, Black Butte Overgrade Crossing. 



Plate XLIV. Bridge on State Highway, Sierra County, over North Fork Yuba River. 
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Third State Highway Fund expenditures: 

2 Highways in process $2,537,305 ^ 

4 Office buildings 7,261 63 

5 Sand plants ^^IJI 2J 

10 Maintenance yards "*'?Si ?X 

11 Powder magazines 128 40 

20 Construction equipment $66,789 41 

21 Engineering equipment 1,511 53 

22 Furniture and fixtures 7,859 97 

23 Stable equipment 23 19 

24 Auto equipment 71,963 35 

25 Camp equipment 6,354 37 

26 Laboratory equipment 4 26 

28 Shop equipment 864 28 

Total equipment - 155,370 36 

35 Store account 37,313 44 

43 Headquarters expense _1 $69,798 75 

44 Divisions expense : 116,604 51 

72 County expense 84,936 70 

245 County expense (new routes) 164,490 91 

Total expense 435,830 87 

71 A Motor Vehicle Fund charges on State Highway Fund schedules 1,761 77 

Total Third State Highway Fund expenditures $3,242,923 85 

Motor Vehicle Fund expenditures: 

103 Highway maintenance $5,118,509 69 

106 OiUng plants , 53,924 80 

108 Patrolmen's houses 928 81 

110 Maintenance yards 129,832 61 

120 ConstrucUon equipment $210,348 98 > 

121 Engineering equipment 89 22 

122 Furniture and fixtures 346 17 

123 Stable equipment 678 18 

124 Auto equipment 193,983 31 

125 Camp equipment 7,514 32 

128 Shop equipment 16,083 08 ^ 



Total equipment 429,043 26 

135 Store account 26,418 83 

145 County expense 21,892 92 

Total Motor Vehicle Fund expenditures $5,780,550 92 

Special appropriation expenditures: 

301 Chapter 704, Acts 1915 : Los Angeles County $ 7,321 86 

302 Chapter 748, Acts 1915: Ventura County 7,986 50 

303 Chapter 746, Acts 1917 : Klamath River Road 40,000 00 

304 Chapter 746, Acts 1917 : Trinity-Humboldt Extension 4,124 41 

305 Chapter 746, Acts 1917 : Oxnard-San Juan 12,914 61 

306 Chapter 746, Acts 1917 : Jackson's Ranch-Governor's Camp 3,033 01 

307 Chapter 746, Acts 1917: Carmel-San Simeon 11,298 43 

308 Chapter 746, Acts 1917 : Carmel-San Simeon, Jolon connection— 2,204 37 

309 Chapter 746, Acts 1917 : Dumbarton Bridge 2,240 71 

310 Chapter 746, Acts 1917 : Santa Maria-Cuyama 6,560 09 



Total special appropriation expenditures $97,683 99 



7-8068 
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Expenditures — contributions hy counties, cities and Federal Aid: 

401 Expenditures Humboldt County contributions $80,902 63 

402 Expenditures Shasta County contributions 64,000 00 

403 Expenditures Siskiyou County contributions 45,345 33 

404 Expenditures Glenn County contributions 8,421 52 

405 Expenditures Contra Costa County contributions 3,056 93 

406 Expenditures Marin County contributions 35,000 00 

407 Expenditures Napa County contributions 65,000 00 

408 Expenditures Sonoma County contributions 75,000 00 

409 E3xpenditures San Luis Obispo County contributions 5,000 00 

410 Expenditures Imperial County contributions 53,104 GO 

411 Expenditures Calaveras County contributions 20,000 00 

412 Expenditures Mendocino County contributions 40,209 14 

413 Expenditures Colusa County contributions 17,860 47 

414 Eixpenditures Solano County contributions 5,000 00 

415 Expenditures Mariposa County contributions 2,200 00 

416 Expenditures Santa Barbara County contributions 55,415 75 

417 Expenditures Kern County contributions 8,452 04 

418 Expenditures Town of Niles contributions 2,143 86 

419 Expenditures City of S^ Juan Bautista contributions 9,000 00 

420 Expenditures City of El Cajon contributions 5,992 00 

421 Expenditures Merced County contributions 2,707 88 

422 Expenditures San Benito County contributions 2,000 00 

423 Expenditures Tulare County contributions 1,658 66 

424 Expenditures Yolo County contributions 4,837 77 

4i25 Expenditures El Dorado County contributions 675 77 

426 Expenditures Tuolumne County contributions 878 23 

427 Expenditures Orange County contributions 9,001 50 

428 Expenditures Nevada County contributions 634 17 

429 Expenditures Stanislaus County contributions 8,532 48 

$632,120 73 

481 Expenditures Federal Aid, San Mateo County 35,327 20 

482 Expenditures Federal Aid, Contra Costa County 24,244 56 

Total contribution expenditures $691,692 49 

Cash on hand: 

48 Office Fund (headquarters) $ 125 00 

49A Office Fund (divisions) 42,500 00 

50 National Bank of D. O. Mills and Company 38,777 34 

52 Farmers and Mechanics Bank 29,000 00 

53 California National Bank 1,780 76 

54 Capital National Bank (General Fund) 15,292 13 

54A Capital National Bank (Revolving Fund) 10,537 42 

Total $138,012 65 

Funds in treasury: 

91 First State Highway Fund $100,000 00 

92 Second State Highway Fund 55,179 09 

93 Third State Highway Fund . 3,819 28 

94 Motor Vehicle Fund 367,264 07 

95 Chapter 746, Acts 1917 Fund 167,624 37 

96 Federal Aid Fund 286,451 51 

Total $980,338 S2 
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EXPENDITURES IN COUNTIES FROM FIRST STATE HIGHWAY FUND. 

County Dl.'lsiin 



County 



Alameda _._ 

Alpine ^ 

Amador _ _. 

Butte 

Calaveras 

Colusa 

Oontra Costa 

Del Norte 

El Dorado 

Rresno 

Glenn _. 

Humboldt 

Imperial _ 

Inyo 

Kem 

Kingrs - 

Lake 

Lassen 

Do© Angeles 

Madera 

Marin 

Mariposa - — 

Mendocino 

Merced 

Modoc 

Mono 

Monterey — 

Napa 

Nevada _ 

Orange 

Placer ^ 

Plumas 

Rlver»i<ie 



Dl.isioii 



IV 
III 
III 
III 
III 
III 
IV 
I 
III 
VI 

ni 
I 

VII 
VI 
VI 
VI 

I 
II 

VII 
VI 
IV 
VI 

I 

VI 

II 

VI 
V 
IV 

III 

VII 

III 
III 

VII 



To June 30, 
1920* 



$462,652 79 

406 49 
906.664 17 
5,793 78 
498,128 12 
251.686 37 
10,976 te 
287,149 73 



250,413 29 

673,221 05 

404,895 41 

21,600 23 

882,644 61 

106,554 38 

16 04 

714 35 

1,284,762 35 

220,476 65 

2S6.0eO41 

190 337 16 

789,719 41 

342,940 97 

33 06 

88,025 19 

618,929 66 

19,330 09 

8,033 46 

528,906 27 

364,098 99 

58 58 

92,442 11 



Sacramento 

San Benito 

San Bernardino . 

San Diego 

San Francisco __. 

San Joaquin 

San Luis Obispo. 

San Mateo 

Santa Barbara _ 

Santa Clara 

Santa Cruz 

Shasta _ __ 

Sierra 

Siskiyou 

Solano - 

Sonoma 

Stanislaus __ 

Sutter 

Tehama — 

Trinity - 

Pulare -— 

Tuolumne 

Ventura 

Yolo - 

Yuba 



Ill 

V 

VII 

VII 

IV 

III 

V 

IV 

V 

IV 

IV 

II 
III 

II 
III 

IV 

III 
III 
II 
II 

VI 

III 

VII 

III 
III 



Total - 

General expense, undistributed 
(premiums on bonds) 



Grand total 



To June 30. 
1920* 



$103,912 03 
230.836 93 

261.021 75 
622.188 21 

4,278 08 
82:3,571 26 
425,128 89 
839,664 59 

923.022 68 
215,027 48 
481,080 22 

17,763 75 
386,473 11 
402,995 94 
494,848 22 
305,356 18 
107,620 6S 
297,610 42 
7,029 96 
245,345 67 
129,775 75 
607,294 64 
762,134 78 
121,961 38 



$18,000,000 00 
2,129 00 



$18,002,129 00 



*As -the fund was exhausted on June 3:), 1918, there have been no expenditures from this fund 
since tbat date. 
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Plate XLV. State Highway, Humboldt County*, near Bear Creek. 
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EXPENDITURES IN COUNTIES FROM SECOND STATE HIGHWAY FUND. 
DURING THE FISCAL YEAR JULY 1, 1919, TO JUNE 30, 1920. 



Couuty 



Alameda 

Alpine 

Amador 

Butte _ 

Calaveras 

Colusa 

Oontra Oo«ta 

Dei Nort?_ 

El Dorado 

Fresno 

Glenn 

Humboldt. 

Imperial 

Inyo 

Kem — 

Kings 

Lake 

Lassen 

Los Angeles 

Madera. 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Orange 

Placer _.. 

Plumas — 

Riverside 

Sacramento 

San Benito 

San Bernardino™ 

San Diego 

San Francisco 

San Joaquin 

San Lute Obispo.. 

Sen Mateo 

Santa Barbara 

Santa Clara 

Santa Cruz 

Shaata 

Sierra. _. 

Siskiyou 

Solano 

Sonoma -. 

Stanislaus. 

Sutter 

Tehama 

Trinity. 

Tulare 

Tuolumne... 

Ventura.— 

Yolo.- 

Tuba 



Total?. 



Divl iDu Total this year Previous report Total to date 



IV 
III 
III 
III 
III 
III 
IV 

I 
III 
VI 
III 

I 
VII 
VI 

vt 

VI 

I 
II 

VII 
VI 
IV 
VI 

I 

VI 

II 

VI 

V 
IV 

III 

VTT 

III 
III 

VTT 

ni 

V 
VII 

vn 

IV 

III 

V 
IV 
V 

rv 

IV 

II 
in 

n 
in 

IV 

III 
III 
n 

TI 
VI 

III 

VII 

III 
III 



938,481 65 



1,530 62 

245,806 76 

30,447 74 

6.215 19 

14,542 67 

27.275 18 

10,515 09 

108,479 16 

4,488 71 

200,566 87 

115,758 28 

57,657 86 

70,387 ao 

1.686 96 

22,228 58 

22,583 58 

234,445 24 

912 10 

43,392 65 

23,480 67 

230,440 89 

54,127 27 

41,521 10 

66.800 25 

2m mr oo 

15,924 09 

113,761 38 

P8 272 73 

28,676 57 

700 

5,721 79 

50e 10 

81 06 

1,894 83 

218,901 75 



$295,501 46 $333,983 11 



110,675 88 
68,005 6fr 
no 58 
77.609 70 
24,410 00 
54.739 68 

257,270 66 
59,730 96 
56.071 50 
117 37* 
32,242 a? 
32,589 70 
4 75 
29,746 76 

113 805 67 
18,137 86 
16,777 98 
8,234 46 

149,720 04 
16,522 88 



$3,474,878 86 



6,187 81 I 

343,222 22 | 

94,889 14 ' 

2,444 39 I 

226,576 56 ; 

13,688 04 , 

261,928 89 

8316 04 I 

1,284 43 ; 

373,657 67 i 

89,112 70 ' 

87,524 87 ! 

11,604 54 I 

506 28 

6,711 60 I 

28,401 23 I 

873,006 26 ! 

275 69 i 

406,619 80 I 

169,504 87 ' 

677,990 59 ' 
9,605 85 

2,556 13 I 

84,244 74 I 

643,155 63 ' 

166,527 08 ! 
175,436 95 

4,S34 84 i 

25,138 55 I 

2,56? 70 ' 

83,422 35 ^ 
8,407 11 
1.239 48 
16,670 21 
317,039 18 



7.668 33 
569,027 98 
125,336 88 

8.669 68 
2*0,119 23 

40,908 22 

232,448 96 

117,296 80 

5,778 14 

574,223 04 

204,870 98 

145,182 73 

81.841 84 

2,392 24 

27,940 18 

50,984 81 

l,107,4rO 49 

1,187 79 

449,012 45 

193,075 54 

908,370 98 

63,732 62 

44,077 23 

151,053 99 

874,073 02 

182,451 12 

289,198 81 

62,607 57 

68,815 12 

2,573 70. 

89,144 14 

8,910 21 

1,320 53 

17,565 04 

535,940 93 



9,487 96 
275,273 58 j 

14.253 11 I 
640,630 90 

60,623 72 

91.101 79 
636.487 91 

83.967 19 

99 308 37 
160.818 37 
232,315 01 

28.618 42 
16 71 

39,602 56 

14,337 57 

463,224 70 

2,318 56 

49,2?4 94 
149,117 06 

87,347 81 



$8,633,690 19 



120,163 78 
343.279 25 

14,363 O*) 
718,240 65 

85,0S8 72 
145,841 47 
898,758 67 
143,688 15 
155,379 87 
160,701 00 
264.567 06 

61,208 12 
21 46 

69,349 32 
128,143 24 
471,362 55 

19,096 53 

57,460 39 
298,837 12 
108,870 69 



$12,lC8,fi«9 05 



*Otedit, covering reduction in freight rate on cement. 
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EXPENDITURES IN COUNTIES FROM THIRD STATE HIGHWAY FUND. 
DURING THE FISCAL YEAR JULY 1, 1919, TO JUNE 30, 1920. 



Alameda 

Alpine 

A^mador 

Butte 

Calaveras 

Colusa 

Centra Costa . 

Del Norte 

El Dorado 

Preeno 

Glenn 

Humbold 

Imperial 

Inyo 

Kern 

Kingsi -_ 

Lake - 

Lassen 

Losi Angeles __ 

Madera 

Marin ._ — 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa _ 

Nevada 

Orange — 



IV 
III 
III 
III 
III 
III 
IV 

I 
III 
VI 
III 

I 
VII 
VI 
VI 
VI 

I 
II 

VII 
VI 
IV 
VI 

I 

VI 

II 

VI 
V 
IV 

III 

VII 



Espenditures 
for year* 



County 



3,721 12 

135,122 18 

S,40O97 

14,328 72 

4,967 83 

102,6 6 42 

3.964 04 

02,234 77 

9,3Ce99 

126,{>76 77 

296,009 75 

34,5&9 43 

87,903 05 

67 68 

73,743 93 

9,406 59 

136,442 14 

198 42 

3,871 85 

34,131 85 

l'>l,716 34 

43,648 17 

22,455 74 

26,005 07 

126,838 ^ 

7,023 24 

74,357 15 

31,877 36 



Placer i 

Plumas — 

Riverside 

Sacramento 

San Benito ., — 

San Bemard1n> 

San Diego 

San Prandsco 

San Joaquin 

San Luis Obispo 

San Mateo 

Santa Barbara 

Santa Clara 

Santa Cruz 

Shasta 

Sierra 

Siskiyou 

Solano — — 

Sonoma __. 

Stanislaus 

Sutter — 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba — 



III 

III 
VTI 

III 

V 

VII 

VII 

IV 

in 

V 
IV 

V 
IV 

rv 

II 

III 

. II 

III 

rv 

ni 

III 

II 

II 

VI 

III 

VII 

III 
III 



Espenditures 
for year* 



15,957 03 

i,ioe 79 

87,995 55 
111 83 
658 K 

23,462 30 

20?r,72j es 

218 99 
115,4% 18 
14,047 58 
12,479 m 
69,956 86 
^,316 18 

9.390 33 
47,518 95 
11,081 f2 
m,984 31 

4,602 92 

31,695 84 

108,690 82 

4,413 12 
96,400 S6 
72,008 00 

9,727 32 
21,127 33 
48,762 87 
18,229 64 



$2,752,604 71 



*A8 this fund did not become available until after July 1, 1919, the above figures also represent 
*lie total expenditures to June 30, 1920. 
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INTEREST CHARGED TO COUNTIES ON EXPENDITURES UNDER THREE 
STATE HIGHWAY BOND MEASURES. 



Gountar 



; For fiscal year 
July 1, 1919. to 
June 30, 1920 

On expenditures 



For fiscal year 
July 1. 1920, to 
June 30, 1921 

On expenditures 



to June 30, 1910, to June 30, 1920 



Alamedft 

Alpine 

Amador 

Butte — '- — 

Calaveras 

Cblusa 

Contra Costa 

Del Norte 

El Dorado 

Fresno 

'Glenn — 

Humboldt 

Imperial 

Kern 

KIngB 

Lake 

Lassen 

Los Angeles 

Madera 

MarIn -_ 

Mariposa 

Mendocino — 

Merced - 

Modoc ^ 

Mono — 

Monterey — 

Napa — 

Nevada 

Orange — 

Placer — 

Plumas — 

Riverside — — 

Sacramento 

rSan Benito 

San Bernardino 

San Diego 

San Prandsco 

San Joaquin 

San Luis Obispo 

San Mateo — - 

Santa Barbara — 

Santa Clara 

Santa Oniz - 

Shasta 

Sierra 

-Siskiyou - 

Solano 

Sonoma 

Stanislaus 

Sutter - - 

Tehama 

Trinity _ 

Tulare „ 

Tuolumne 

Ventura 

Yolo 

Yuba 



Totals 



$33,833 48 



33,670 

19,016 
22,8i9 

1,043 
26,900 
10,008 

9,661 
47,898 
19,929 

a,7«9 
34,294 

4,060 
984 

2,018 
93,45i 

8439 
33,890 
10,000 
€7.940 
13,692 
124 

8,272 
62.078 

io,sa? 

10,096 
20,413 
15,086 
117 
7,996 
4,^2 
S,8B» 
10,886 
42,433 



665 
47,621 
16,893 
€7,484 
38,160 
14.9^8 
63,012 

©,487 
20,27D 
24,546 
»J,168 
13,612 

4,114 

13.200 

924 

32,564 

Q,«65 
26,335 
20,115 
10,0:7 



$1,137,309 11 



$33,253 09 



£91 94 
52,239 87 

7.188 72 
19,729 41 
20,-^ 16 

8.326 02 

231174 98 

21,929 03 

10,210 99 

65,322 07 

42,806 48 

10,745 75 

42,976 31 

4,141 19 

6,608 08 

3.562 78 

114,665 29 

8,318 60 

80,700 19 

10,00000 

87.834 95 

19.434 91 

4.233 49 

6,2m SI 

75,606 48 

9.7109104 

23>,106 80 

25,510 38 

17,889 78 

168 61 

12,000 68 

4,303 78 

8,649 21 

11,829 27 

64,276 90 

10 02 

14,472 08 

49,237 33 

17,237 21- 

59,836 10 

41,9%! 40 

16803 99 

42;'-68 98 

9,448 04 

25,777 12 

22,548 re 

33,106 96 
20,365 62 
4 278 49 
19.790 12 
10,000 00 
31,326 6^ 

7.189 32 
27,904 97 
31,389 7S 

9,985 56 



$1,397,391 71 
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Plate XLVI. Convict Camp, Mendocino County, near Laytonville. 



Plate XLVII. State Highway, Convict Work in Mendocino County. 
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Appendix K. 
CONVICT ROAD WORK IN DIVISION I. 

By F. G. SoMNER, Division Engineer. 

The administration of the convict labor organization is conducted in 
accordance with the ''Convict Labor Law" enacted by the California 
legislature in 1915, which provides that the Department of Engineering 
shall supervise the road work and provide the camp and commissariat, 
and the Prison Directors shall have control over the discipline and con- 
duct of the men. Convicts so employed are rewarded by additional 
good time allowance not to exceed one day for each two calendar days 
they are away from the prison. 

The first camp, established in northern Mendocino County in Septem- 
ber, 1915, provided for 47 convicts from San Quentin, but the number 
was soon afterwards increased to 60 men, and followed by the installa- 
tion of another camp of 60 men; the organization reaching the maxi- 
mum in July, 1917, of 225 men. 

Descriptive. 

The California Highway Commission was confronted with the prob- 
lem of constructing one of the most important links on the Coast Route 
of the state highway in northern California at a time when the funds 
of the first bond issue were in a rather depleted condition. The portion 
of the route referred to is a section 33.10 miles in length extending from 
what is known as ''Rattlesnake Summit", a point on the old overland 
road to Eureka, to the Mendocino-Humboldt County line, substituting 
an easy grade for the Bell Springs grade, which, attaining an altitude 
of 4100 feet above sea level, had always been a formidable barrier to 
tourist travel at all seasons of the year. 

The "Convict Labor Law" provided a solution of the problem, the 
necessity, particularly at that time, of securing results being augmented 
by the fact that the rugged character of Rattlesnake Canon and South 
Eel River with its remoteness from civilization afforded ideal 
conditions for the first step in the experiment of working prison labor. 
The country at that time was in a virgin state, sparsely settled by home- 
steaders and accessible by trails only, built by the engineers during the 
surveys of the proposed road. 

The camps were located centrally, and an abandoned road opened up 
to the nearest coast port, "Union Landing". The men, equipment and 
supplies were transported 45 miles by trucks from Fort Bragg, the 
nearest railroad station. The construction progressed in both direc- 
tions and, in the course of time, more accessible bases of supplies were 
reached and the transportation problem became easier. 

Upon the completion of the stretch of highway described in the fore- 
going, the convict labor work was extended southerly from Rattlesnake 
Summit to Arnold, a station on the line of the Northwestern Pacific 
Railroad, distant 24.53 miles. Although this extension involved some 
heavy mountain construction, the work was facilitated due to the exist- 
ence of old roads, and to the fact that the winter quarters were of easy 
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access from the base of supplies. The total distance of 57.53 miles was 
completed on April 30, 1920, and the camps moved to Humboldt 
County. 

The next convict labor work to be undertaken was on a 26 mile por- 
tion (Redwood Creek, Humboldt County, to the Humboldt-Trinity 
County line) of the Humboldt-Trinity lateral, known as ''Route 20". 
This lateral extends from Areata in Humboldt County for a distance of 
102 miles to Weaverville in Trinity County and connects with the main 
north and south interior highway at Redding. The lateral, when com- 
pleted, will furnish a connection between the coast and interior 
counties. 

The proposed road with its easy grade and scenic attractions will be 
a revelation to those who have traveled the heavy grades (reaching 28 
per cent), over the ''Redwood Mountain" and ''Three Creeks" 
summit's. 

This 26 mile section of road was selected by the Highway Commission 
to be built with convict labor again because of the rugged character 
of the canons of "Willow Creek and Trinity River, with its remoteness 
from civilization; that portion of the route traversing the canon of 
"Willow Creek being devoid of either roads or trails, or habitation. 

Construction. 

The construction of the road in Mendocino County involved a vast 
amount of preliminary work, including the reconstruction of an aban- 
doned road from the coast to the camp sites ; the erection of foot bridges 
(wire suspension) and temporary wagon bridges at several crossings of 
the South Fork of the Eel River; the installation of several miles of 
telephone line ; and the building of pack trails for the transportation 
of supplies and the moving of camps in advance of the actual road 
construction. 

The camps were inaccessible during the winter months, owing to the 
entire absence of bridges, so the transportation of supplies for the year 
had to be accomplished during the short summer season. The diflS- 
culties encountered, and the inaccessibility of the country, may be 
better judged when it is understood that the construction of the road- 
bed progressed in advance of the erection of nine bridges from 130 feet 
to 300 feet in length, and from 130 feet to 150 feet in height. Natur- 
ally such conditions were a formidable obstruction to the transportation 
of supplies and equipment, and moving of camps. The frequent sus- 
pension of steamboat transportation to the base of supplies further 
aggravated conditions, and take it all in all camp life was not without 
its trials, especially during the winter months with a season's rainfall 
reaching 75 inches. 

The result of the labors of the convicts from San Quentin from Sep- 
tember, 1915, to April 30, 1920, is the completed construction of 57.53 
miles of mountain road. Thirty-five miles are from 18 to '21 feet in 
width, and 22.53 miles from 12 to 16 feet. The convict labor also took 
eare of the maintenance of the road during the construction period and 
the removal of thousands of yards of slides, all of which work is 
included in the analysis of the cost of the construction of the road. 

On August 15, 1917, the road was completed to a width of 12 feet, 
and on this date Governor Stephens and party, including the Highway 
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.Cominissioners, made an official inspection of the *' connecting link*' 
with Eureka and the outside world, camping overnight in the redwoods 
near Bridges Creek. On July 1, 1918, the road was completed to a 
.proper width and opened for travel. 

The construction of the Humboldt-Trinity lateral where the camps 
; have been located since May 1, 1920, did not involve a great amount of 
preliminary work, owing to the close proximity of the county road ; 
• however, unfortunately it was necessary to install the camps during the 
winter months, when the transportation of the equipment over roads 
hitherto deemed impassable during the rainy season, was tedious and 
expensive. 

The camp was started with 60 men and increased to 90, the original 
plan being to increase the camp to 150 men during the summer months, 
but, owing to financial stringency it was deemed advisable to curtail the 
expenditures, and the camp has been gradually reduced to 70 men. 
For similar reasons the camp was divided in September and half of the 
camp delegated to the construction of a stretch of road on the coast, at 
what is known as '* Worth Hill,'' a much needed improvement on the 
Eureka-Crescent City overland road, where mishaps sometimes of a 
serious nature had become of frequent occurrence. 

The Humboldt-Trinity route attains an altitude of 2800 feet above 
sea level datum and is subject at times to severe climatic conditions, 
and although the summer season is generally mild, unprecedented cold 
and rainy weather has continued this year through the summer months, 
affecting the conduct of the camp to more or less extent, and conse- 
quently the progress of the work. 

This season's work has contributed, so far, very little of interest to 
the public, except the anticipation of the elimination of exceedingly 
heavy grades, before the opening of the tourist season of 1921. The 
work will then be extended down the canon of Willow Creek, through 
a country of rugged and picturesque character, and it is expected that 
the camps will reach a capacity of 150 men. 

The result of this season 's work of the Humboldt camps is five miles 
of graded road, from 13 to 21 feet -in width. 

Organization. 

The Highway Commission is represented at each camp by a super- 
intendent, who has full charge of the work, assisted by one or more 
foremen. A resident engineer is engaged to lay out the work and, with 
the assistance of a commissary clerk, he orders and disburses the supplies 
to the cookhouse and to the men. 

The prison authorities are represented by a head guard, who, with 
two or more subguards, control the discipline and conduct of the men. 
The men are not guarded and the guards are not armed, there being 
; no firearms in evidence either in the camps or on the work. 
I A camp physician has been, until recently, in constant attendance at 
^ the camps and a dentist is engaged as the occasions demand. 

The day's work consists of eight hours on the grade, Sundays and 
I holidays excepted. 

The men are housed in tents and frame buildings. The camps are 
Well lighted and heated. The sanitation conforms to the regulations of 
the Commission of Immigratiop and Housing, which covers everything 
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conducive to cleanliness, health and comfort, including bathing 
facilities. 

The food is wholesome and plentiful, the ''convict ration" not being 
at all in evidence. The cooks are selected from the convict labor and 
their services are satisfactory. 

Method of Construction. 

The work is being accomplished by use of pick and shovel, and 
station cars, wheelbarrows, steam shovel, teams and scrapers and road 
graders operated by tractors, convict labor being employed in all pro- 
cesses with the exception of the operating crew on the steam shovel. 

The drilling is accomplished by both hand labor and machine drills. 
Throughout the entire construction more or less rock has been en- 
countered and the use of drills and powder has been an important 
factor in the prosecution of the work. The blasting operations have 
been extremely hazardous, involving the use of 300 tons of powder, and 
the men have displayed a remarkable aptitude for this class of work, 
both in caution and efficiency. Only one accident has occurred, for 
which no one was to blame, but, unfortunately, this accident proved 
fatal. 

Conduct of the Camps. 

The honor system is employed, the men being unguarded at all times, 
and it may be said the men have as a rule readily responded to the 
honor system; this, in the face of the diversified personnel of the 
camp, which comprises men serving sentences from a few months to 
life, and for crimes ranging from petty larceny to murder ; men of all 
nationalities, from all grades of society and of all trades and 
professions. 

The behavior of the men, both on the work and in the camps, and 
their efficiency on the work, compares favorably with that in free labor 
camps, and the exceptions are as few. As a rule a spirit of cheerfulness 
and contentment prevails; however, occasionally the desire for com- 
plete freedom is irresistible, although the percentage of escapes is small. 
Undesirable characters, such as malcontents, shirkers, etc., are promptly 
returned to the prison. 

ANALYSIS OF COSTS TO SEPTEMBER 30, 1920. 

Mendocino Humboldt 
camps camps 



Guaids 

Transportation 

dotbing^ -- 

Subsistence 

Housing 

Sscapes 

Medical 

Tobacco 



Oost per man day 

Cost per effective man day- 



$0,132 
.170 
.250 
.962 
.165 
.085 
.056 
.092 



$1,811 
2.830 



Total man days, Mendocino County- 
Total man days, Humboldt County- 
Number of men shipped to camps 

Number ol escapes recaptured 

Number of escapes at large _ 



$0,237 
.180 
.182 
1.013 
.198 
.040 
.009 
.071 



$1,900 
3.060 



201,606 

9,9So 

965 

38 

16 
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Plate XLIX. State Highway*, Convict Camp, Sierra County. 



Plate L. State Highway, Sierra County, Convict Work near Downieville. 
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The cost per effective man per day is arrived at by the application 
to the cost per man day of the percentage of time not applied on actual 
construction, which includes time for men employed about camp, lost 
time on Sundays, holidays, and on account of sickness and stress of 
weather conditions. 

QUANTITIES AND COSTS. 



Mendocino Ck>unty 
Excavation 



Humboldt County 
Excavation 



D-S5 T25,10O cubic yards at $0.69 .... 


--$500,319 00 


£6.C00 cubic yards at $1,333-— 


_. $48,€00 GO 


D-aoe 90,C0O cubic yards at 1.40 .... 
I>-l!9e lar.OOO cubic yards at 1.30 


... 126,000 00 








»89,10a cubic yards, at $0,838-... 
Culverts retaining walls etc 


...$798,519 00 
..- $83,950 00 


9,003 00 


Totals _ 


..-$870,46) 03 


„ $57,CO0 00 



Total miles of road construction, 57. 
Average cost per mile, $16,271.39. 
Excavation per man day, 4 cubic yards. 

The excavation includes clearing and grubbing and will average 65 
per cent solid and loose rock. The expenditures for excavation, culverts, 
retaining walls, etc., include overhead and engineering, preliminary- 
work and all else incidental to the construction of the road. The 
bridges were constructed by free labor and this expense is therefore 
not included in the foregoing statement of costs. 

Conclusions. 

The success or failure of convict labor on highway construction 
depends entirely upon the plan of organization. The proper application 
of reward for good conduct and diligence, and of punishment for mis- 
behavior and indolence bears a most important relation to the success- 
ful administration of the organization. 

Besides the incentive of additional good time provided by law, is the 
desire for wholesome outdoor life and intimacy with nature, and while 
the men are not without restraint in the camps, the discipline is easy 
as compared with the prison regime. They are on their honor and 
logically enjoy the essential liberties of free men. 

From the convicts' point of view, to achieve the privilege of ''mak- 
ing the road camp ' ' is the great good fortune open to a prisoner ; like- 
wise, having secured this opportunity the greatest calamity that can 
befall him is being returned to the prison. Herein lies the success of 
the work, for in aU the walks of life most men labor not, except for 
profit, and the men from San Quentin are very much like unto other 
men. 

The wisdom of the policy of the Highway Commission in placing the 
camps in remote localities difficult to access is unquestionable. First, 
such conditions are least attractive to contractors and to the free 
labor, so the convict is not taking labor from free men; secondly, the 
associations of convicts with free men must be reduced to the minimum 
if the success of the camps is to be insured. Even casual touch with free 
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people has been found to be the source of good or evil, both to society 
and to the camps, depending on the life of the neighborhood. Petty 
crimes in the camps can thrive only when there are petty criminals in 
the surrounding free community ready and eager to encourage crime. 
Invariably it is found that the camps reflect the moral weakness or 
strength, as the case may be, of the free inhabitants of the locality. 

An important essential in the administration of the organization is 
the morale of the camps. The men must live in an atmosphere of 
happiness and contentment, which can best be attained by wholesome 
food and clothing, sanitary and comfortable quarters, and above all a 
high standard of character among these in authority. The men must 
at all times be made to feel that there is no opportunity for prejudice 
or injustice; without these conditions the camps can not possibly 
succeed. 

The principles involved in the employment of prison labor on road 
construction can hardly be questioned. They are based on the assump- 
tion that a certain percentage of prisoners will make good if given the 
opportunity. Why not ? The spirit, muscle and brains are there and if 
the standards of justice, industry and uprightness are held up by those 
in direct authority, the men will generally respond. On the other 
hand, incompetency and lack of character on the part of either the 
Highway or Prison representatives will soon create an atmosphere of 
indolence, rebellion and defeated hopes. 

Proper coordination between the Prison and Highway authorities is a 
requirement of paramount importance, and the existing cooperative 
spirit of the Prison authorities has contributed to whatever measure of 
success with which the camps may be credited. The discernment of the 
Prison Warden and his lieutenants in the selection of men for the 
camps is a factor of paramount importance. 

Prom an economic standpoint the experiment of employing convict 
labor on state highway construction has produced satisfactory results. 
The construction of a modern highway is certainly a profitable exchange 
for the expense of maintaining the camps, when it is considered that 
much of the public funds in any case would have been spent in main- 
taining the same men within prison walls, with very little, finally, to 
show of benefit to either the men or the state. 

Prom a social standpoint the venture is not without returns. The 
conditions make for social diversion and broadening of the men and 
contribute to their general efficiency ; among them the hardened criminal 
is the exception. After a few months or years, most of them pass back 
into the various walks of life. 
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CONVICT ROAD WORK IN DIVISION II. 

By Thomas A. Bedford, Division Engineer. 

In July, 1916, a convict labor road camp was established in Yuba 
River Canyon, Sierra County, California. The work was heavy, run- 
ning 8500 cubic yards per mile, mostly solid rock. Food and accomo- 
dations were excellent and conditions in general ideal, but results were 
very unsatisfactory at first. 

The first nine months were spent in trying to work under a law which 
gave the prison authorities and the Highway Commission equal author- 
ity in the supervision of the convicts and their work. 

**No man can serve two masters," much less a convict, and the project 
was a failure until March, 1917, when the prison authorities gave to 
the Highway Commission full control. Since that time the organiza- 
tion has been so perfected and the interest in the convict work so im- 
proved that the work is being done now for much less than thQ Commis- 
sion would pay a contractor. The convicts have moved about half a 
million cubic yards of earth and rock excavation at an average cost 
of seventy cents per cubic yard. This material is largely rock, and it is 
safe to say that it would have cost an average of one dollar per cubic 
yard if it had been done by contract. 

There are very few skilled laborers among the convicts on whom much 
dependence can be placed. It is, therefore, a problem of getting the 
most out of a lot of simple-minded laborers, the personnel of which 
changes rapidly. Machinery and other refinements must be introduced 
very slowly and to a limited extent only. Only simple methods are 
ased, therefore, and equipment such as powder, pick and shovel, the 
wheelbarrow, and cars with track, and the plow and scraper to a limited 
extent. 

The things most essential are complete control of the forces, full 
cooperation on the part of the prison authorities, and a competent super- 
intendent. There are very few men capable of handling convicts who 
are willing to take a position as superintendent and live with them. 
The position requires a young, big-hearted chap, full of energy, who 
can use tact and firmness and still be pleasant and respectful. 

Another matter of great importance is the selection of the convicts. 
There should be no short-termers ; that is, those with not less than six 
months to serve, and they should, of course, all be healthy, ablebodied 
men. Some of the best men are life-termers, and some good men are 
third and fourth termers, though they are long-termers. The short- 
term *' repeater'' is a weak, dissolute character, who is physically and 
mentally unfit for work. 

At present (November, 1920) the camp contains about one hundred 
and fifty convicts, four guards, seven foremen, one superintendent, 
one timekeeper, one engineering inspector, who is really a foreman on 
reinforced concrete work, and about six freeman truck drivers. 

Guards are not used as foremen, but for police duty only, except that 
when it is necessary to scatter the men to such an extent that seven fore- 
men cannot see them all, the guards are depended on to see that the 
men keep working. 
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Guards seldom make good foremen. They do not understand road 
work. It is out of their line of business. Furthermore, the placing of 
the guards in authority who are appointed by the prison authorities is 
recognizing the dual authority, which will soon destroy the organization 
and cause all kinds of trouble in camp. 

The most economical and satisfactory housing is well-built shacks 
constructed of lumber and tar paper. Tents are expensive and unsatis- 
factory. 

In general, the bunk houses are twenty-five to thirty feet wide by 
fifty to sixty feet long and are heated by two large wood stoves in 
winter, and ventilated by large screened windows, covered by shutters 
hinged on the upper edge, but smaller houses are better and more 
sanitary, though more expensive^ 

Each man is provided with a steel spring cot, a cotton mattress, and 
plenty of blankets and warm clothing, and he is required to keep him- 
self and his clothing clean. 

Shower baths are provided with plenty of hot water, and the convict 
is given all the good wholesome food he can eat, and plenty of tobacco. 
He is better cared for than he would be in any free labor camp. Criti- 
cism has been made that they are treated too well, but experience proves 
that it pays to treat them well. 

Between July, 1916, and November, 1920, forty-one miles of road have 
been built by convict labor between Nevada City and Downieville, as 
follows : 

Nev-25-A, D-175 16 miles 

Yub-25-A, D-154 13 miles 

Sie-25-A, D-116, M. R. 438-M. R. 568 12 miles 

The greater portion of the road lies in the three Yuba River canyons, 
a rough, rugged, mountainous country where transportation of men and 
supplies is expensive in summer and almost out of the question in 
winter. Enough supplies must be stored in camp by the middle of 
November to last until the middle of April on account of snow and the 
impassable condition of county roads which have to be used until the 
highway is finished. 

Five hundred thousand cubic yards of material, principally solid 
rock, have been excavated, and the greater part of the road has been 
surfaced with graveL 

The plans call for a road twelve feet wide in excavation and four- 
teen feet wide in embankment, but the greater part of the roadway is 
actually two to four feet wider on account of swell in the rock and the 
day-lighting of small cuts. 

The following tabulation of costs is interesting : 

B3xcavation, 500,000 cubic yards at 70 cents. $a"i0,000 00 

Culverts, bridges and retaining walls 12C>,000 00 

Gravel surfacing, 12 miles at $2,000 24,000 00 

Forty-one miles of road at $12,195 $500,000 00 
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Plate LIII. Bridge on State Highway, Imperial County, over Myers Creek. 



Plate LIV. Bridge on State Highway, Shasta County, over Pit River. 
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DISTRIBUTION. 

Pay roll $150,000 00 

Food Supplies 130,000 00 

Trucking 30,000 00 

Explosives 26,000 00 

Cement, corrugated pipe, steel, etc. 51,000 00 

Clothing 23,000 00 

Tobacco 5,000 00 

Equipment and miscellaneous 85,000 00 

Total $500,000 00 

Just now the convict camp is a very efficient and money saving insti- 
tution. Comparing it with free labor, the convict work day costs about 
$2, while free labor costs $5.50 per day, and the convict will do more 
work than the average free laborer available at the present time. 

The cost of convict work day for the period of seven months ending 
July 31, 1920, was as follows : 

Food $0.78 

Hauling food .023 

Transportation .043 

Guarding .148 

Clothing, medical, tobacco .152 

Escapes .084 

Depreciation equipment .035 

Camp maintenance .015 

Preparing and issuing food .052 

Total cost per convict day $1,332 

Total convict days 26,328 

Lost time, account Sundays, holidays, sickness, bad weather, work in camp 

and cook houses, etc. , 8,521 

Effective days work on road 17,807 

Cost per effective day (January 1, 1920, to July 31, 1920) : 
1.332 X 26328 = $1.97. 

17807 ' 

The following data shows how the convict force fluctuates in per- 
sonnel : 

Convicts in camp January 1, 1919 118 

Convicts received January 1, 1919, to November 1, 1920 421 

Total : 539 

Returned to Prison 

Paroled and discharged 169 . 

For cause (violation of camp rules, laziness, etc.) 59 

For medical and dental treatment 91 

Miscellaneous : 49 

Escapes (18 captured) 21 

Convicts in camp November 30, 1920 150 

Grand total 539 

Thirteen men (11 on parole, 2 discharged) are now working for the 
California Highway Commission in this Division. 
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Appendix L. 

PRESERVATION OF NATURAL SCENIC BEAUTIES 
OF STATE HIGHWAYS IN CALIFORNIA. 

The California Highway Commission commenced actual state high- 
way construction in the year 1912. In September of that year the 
following resolution was adopted by the Commission : 

**Voted, That it be the policy of the Commission that standing timber upon rights 
of way of state highways in the forest districts of the state be preserved, and that 
rights of way be acquired with the standing timber thereon, and that landowners 
be encouraged to leave timber uncut for considerable distance on both sides of high- 
ways in order to enhance the scenic beauty and attractiveness through wooded 
portions of California." 

From the outset of its work, therefore, the Commission has encouraged 
the preservation of trees along the state highways, as well as the plant- 
ing of new trees along the roadside. 

The various boards of supervisors, civic societies, and individuals 
have cordially cooperated with the Commission in carrying out this 
policy. 

In 1915 the Legislature of California adopted an act providing for 
the acquisition by the State Department of Engineering of additional 
rights of way along state highways (chapter 23, Statutes of 1915 
of California) designed to further enable the proper state authorities 
to preserve trees and other natural attractions along state highways. 

The terras of this act are as follows : 

Section 1. The Department of Engineering may acquire for and in the name of 
the people of the State of California, by purchase, donation, dedication or by pro- 
ceedings iij eminent domain, rights of way, land or trees and ground necessary for 
the culture and support thereof on or along the course of any state highway, within 
a maximum distance of three hundred feet on each side of the center thereof, in any 
case when the acquisition of such rights of way, land and trees will be for the 
benefit of a state highway in aiding in the maintenance and preservation of the 
roadbed of such highway or aid in the maintenance and preservation of the attrac- 
tions and scenic beauty thereof. 

Under the provisions of this act the State Engineering Department 
obtained a number of miles of additional rights of way along the 
Lake Tahoe State Road above Placerville for the purpose of saving the 
trees, which were about to be cut by lumber interests, from destruction, 
and the result has been that the state by its intervention has preserved 
a beautiful stand of trees along that highway much to the comfort 
and satisfaction of the traveling public. 

Other laws passed by the Legislature of 1915 relate to the subject of 
trees. 

Section 7, chapter 400, Statutes of 1915 of California provides as 
follows : 

Any person who digs up, cuts down, injures or destroys any trees on any state 
road or highway, unless the same is deemed an obstruction by the department of 
engineering, its officers or employees and removed under their direction, unless such 
person has received a permit therefor from such department or its appropriate 
officers, or is otherwise lawfully entitled to dig up, cut down, injure or destroy such 
trees, shall be guilty of a misdemeanor. 
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Chapter 99, Statutes of 1915, provides as follows : 

Section 1. No opening shall be made in any state road or highway nor shall any 
structure be placed thereon, nor shall any structure which has been placed thereon 
be changed or renewed except in accordance with a permit from the state department 
of engineering or its duly authorized officers, who shall exercise complete and perma- 
nent control over such roads or highways. No state road or highway shall be dug 
up fop laying or placing pipes, conduits, sewers, wires, railways or other objects, 
and no tree or shrub in or on any state road or highway shall be planted, trimmed or 
removed, and no obstruction placed thereon, without a written permit as hereinbefore 
provided, and then only in accordance with the regulations of such department of 
engineering or its duly authorized officers or employees and the work shall be done 

: under the supervision and to the satisfaction of the department of engineering or its 
appropriate officers or employees, and the entire expense of replacing the highway 

' in as good condition as before shall be paid by the persons to whom the permit is 
given or by whom the work is done ; but a city or town may, within its corporate 
limits, dig up a state road or highway without such approval or permit in case of 
immediate necessity ; but in such cases it shall be forthwith replaced in as good con- 
dition as before at the expense of the city or town. 

The department of engineering, or its duly authorized officers, may in its discre- 
tion, before granting a permit under the provisions of this act, require the applicant 
to file a satisfactory bond to the people of the State of California in such an amount 
as may be deemed sufficient by the department of engineering or its duly authorised 
officers, conditioned for the proper compliance with the requirements, of this act by 
the person granted such permit. 

Any i>erson convicted of making any opening in a state road or highway or placing 
any structure thereon, or changing or renewing any structure thereon without 
obtaining a permit, as herein provided, or not in compliance with the terms of such 
a permit, or otherwise violating the provisions of this act, shall be guilty of a mis- 
demeanor. 

Sec. 2. This act is not intended nor is it to be construed as limiting the powers 
and duties vested by law in the railroad commission of the State of California, and 
in the event of any conflict of jurisdiction, that of such railroad commission shall 
prevail. 

Under the two foregoing acts the California Highway Commission 
through the requirement of permits has closely regulated the cutting 
and trimming of trees by public service corporations and others. 

This Commission is now cooperating with the State Board of Forestry 
by 'the purchase of land for the installation by the latter board of a 
nursery for propagating trees to be planted along the state highways of 
California. 

The most notable groups of trees in California along the state highway 
system are the redwood forests of Mendocino, Humboldt and Del Norte 
counties. In this district the Commission, much to its regret, found 
itself unable to carry out its policy of acquiring rights of way with 
standing timber thereon as fully as it would like to have done. 

The cost of acquiring a strip of timber six hundred feet wide would 
have been immense and the funds provided for the state highway system 
were not adequate for such use. 

However, at that time the possibility of the cutting off of the timber 
for many years, if ever, appeared very remote but unexpectedly with 
the opening of the state highway a number of camps were installed for 
the cutting of the redwood trees into railroad ties and grape stakes. 

Some time intervened before friends of the redwoods awakened to 
the fact that if the cutting continued one of the greatest natural assets 
of this state would be lost to the residents of and visitors to that section 
of California. 
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Plate LV. State Highway, Ventura County, near Ventiura. 



Plate LVI. State Highway, Imperial County, on the Desert. 
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About a year ago a determined and organized effort was made by the 
board of supervisors of Humboldt County and prominent citizens of 
this and other states, the result of which was the raising of sufficient 
funds to induce the timber cutters to refrain from further cutting for 
a specified period of time. In the meantime plans are being promoted 
for the creation of several parks of the redwoods besides the preserva- 
tion of the trees along the state highway itself. 

Not only has the Commission sought to preserve and encourage the 
planting of trees along the state highways but it has also endeavored 
to protect the other natural beauties of the country traversed by the 
state highway system. 

A successful campaign has been waged against signs and our law on 
that subject, in so far as state highways are concerned, is as follows: 

Sec. 6. No sign, picture, transparency, advertisment or mechanical advertising 
device shall be placed upon or over any state road or highway without a permit from 
the department of engineering or its appropriate officers, and, if so placed, shall be 
a public nuisance and may be forthwith removed from any such road or highway 
by the department of engineering, its officers or employees, and any person who shall 
so place the same shall be guilty of a misdemeanor; provided, further, that nothing 
herein shall be so construed as to prevent the posting of any notice provided by law 
or order of any court to be posted. (Chapter 400, Statutes of 1915 of California.) 

In fact, the sign evil on the state highways has been practically 
eliminated. 

In these and other respects, in fact, in the location of the state high- 
ways, the California Highway Commission has been very zealous in the 
exploitation and perpetuation of the scenic beauties of the regions 
traversed thereby. 

C. C. C. 
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Appendix M. 

STATE HIGHWAY CONSTRUCTION THROUGH THE 
RICE FIELDS OF BUTTE COUNTY. 

The development of rice growing in California during the last seven 
or eight years has increased the difficulties and expense of highway con- 
struction very materially. 

In the preparation of the land and the cultivation of rice the field is 
checked by contour checks about one foot high into irregular areas, 
approximately one-third of an acre, each succeeding check, in con- 
formity to the slope of the land, being three or four inches lower than 
the adjoining one. 

During March' or as soon in the spring as the weather will permit, 
the ground is plowed and sowed to rice. Water is then applied so as to 
keep the soil moist but without having the water stand on the field. By 
the first of May the rice is about three inches high and the first, irriga- 
tion water is turned on to a depth of two inches. As the rice grows 
the depth of water is increased until six inches is reached and water is 
kept at this depth until the rice ripens, about October 15th, when the 
water is turned off, the field allowed to dry and reaping is begun. 

During all of the irrigation period, the water must be kept flowing 
in the cheeks to insure successful growth and this practice causes much 
waste water. An average of over eight feet of water is required over 
the entire field for a season's irrigation, though some fields do not 
require over five feet. 

The only time there is no water on the land is the period of not more 
than a month preceding planting and the period from the time the field 
dries in the fall till the rains set in. 

If the rains set in early, it frequently happens that there is consider- 
able loss due to the fact that the ground does not dry out sufficiently to 
permit harvesting. 

In 1914, in the rice fields of Butte County, approximately 4000 acres 
were left uncut due to the early rains which left the ground too wet to 
drive a reaper over. This condition can be remedied, however, to a 
large extent by the construction of proper drainage canals. 

In the early stages of rice cultivation in California insufficient atten- 
tion was given to the drainage feature with the result that the land 
soon became waterlogged. Adequate drainage is essential to successful 
rice production. Planting and harvesting are both delayed while the 
soil remains wet, and the removal of alkali salts and the relief of water- 
iogffed lands are dependent upon drainage facilities. 

The early lack of drainasre ditches likewise soon caused a serious con- 
dition of the roads over which the rice must be hauled to market as well 
as being the cause of the complete failure of many main traveled high- 
ways which had been constructed prior to the advent of the rice 
grower. 

Rice is now grown quite extensively in practically all of the Sacra- 
mento Valley counties, the acreage having increased rapidly from a 
bare 15,000 acres in 1914 to over 125,000 acres in 1919. 
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Plate LVII. On Route of State Highway, Humboldt County, Showing Destruction 

of the Redwoods. 



Plate LVII I. State Highway, Humboldt County, Showing Lumbering Operations. 
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Practically the only drainage in the early stages was along the 
natural runoflP channels and no drainage ditches were provided par- 
allel with the highways. 

In some places it even became the practice to utilize the natural chan- 
nels as the routes of the main canals and irrigation water was trans- 
ferred from one side of the highway to the other through the culverts 
and bridges spanning these natural channels. 

In order to make these channels perform the duties of canals, levees 
were erected on each side where the canal crossed the highway borrow 
pits, thus closing the outlets of these pits. 

Drainage and seepage from the rice fields into the borrow pits being 
held back by the levees softened the subgrade along several sections of 
state highway in Glenn and Colusa counties to such an extent that the 
concrete base failed under the pounding action of overloaded trucks 
traveling at excessive speed. 

Several miles of a section of state highway in Glenn County between 
the southerly boundary and Willows constructed in 1914 and 1915 be- 
fore any extensive acreage had been planted to rice, due partly to the 
saturated subgrade and partly to the alkali in the drainage water, have 
failed completely in the last two years. 

Bids were advertised to be opened on November 26, 1917, on a section 
of state highway in Butte County between Biggs and Nelson. 

Due probably to the fact that a portion of the above section is 
through a rice country and also due to the unsettled labor conditions no 
bids were received. Bids were again called for June 24, 1918, but again 
none were received. 

This section was the only unpaved section on the main line along the 
east side of the Sacramento Valley between Sacramento and Chico and, 
as the prospects of securing any bids were unfavorable, it was finally 
decided to proceed with the paving by day labor. 

As stated above, a portion of the section in the vicinity of Richvale 
is through a rice district. When grading was started on this portion in 
the latter part of 1918 it was found to be impossible to handle the water 
soaked adobe with teams and fresnos. 

In the meantime experience in Glenn County had shown that unless 
adequate drainage ditches were provided and the concrete base in- 
creased in thickness and reinforced, early failure would result. 

In Butte County a black clay adobe formation overlies the hardpan 
i'or an average thickness of three feet. When the water is turned off 
the rice fields at harvest time the season is too late to permit the adobe 
to dry out sufficiently so that teams can be used in grading the 
soft mud. 

Arrangements were therefore made to rent a ditching outfit and to 
dig a ditch on each side of the highway, 3 feet deep and 3 feet wide on 
the bottom with 1 :1 slopes, making a top width of 9 feet. The dirt was 
deposited in the center of the roadway with a 3 foot berm between the 
toe of the roadway slope and the edge of the ditch. 

The ditcher was first operated on one side of the road, cutting the 
ditch and distributing the material towards the center of the roadway. 
The bucket of the machine had a swing of about 24 feet and was 
equipped as a drag line, cutting towards the machine. The ditcher was 
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moved on skids by its own power exerted on a cable attached to a dead- 
man. 

Having cut one side the ditcher was turned around and cut back on 
the other side. As soon as the material thrown out of the ditches into 
the roadway had dried out sufficiently, f resno and grader teams were 
put on to make and shape the grade. 

When possible the drainage ditches dug by the ditcher were led into 
main drainage ditches excavated by the rice companies or landowners. 
In some cases, however, outlet ditches have not yet been dug by the 
property owners and the seepage water is standing in the borrow pits 
along the highway. Strong efforts are being made, however, to provide 
proper outlets at all points so that there will be no standing water along 
the highway. 

The ditching with the machine cost approximately 40 cents per cubic 
yard of dirt handled. On top of the grade thus built there was 
spread six inches of gravel 22 feet wide. A Portland cement 1:2:4 
raixture, concrete base 18 feet wide by six inches thick reinforced with 
f inch square rods spaced 18 inches apart and with a f inch rod along 
each edge was then constructed on top of the gravel foundation. The 
gravel worked into the comparatively soft adobe subgrade to a certain 
extent, thus providing a hard and firm foundation for the pavement 
base. No special difficulties were encountered either in the ditching or 
in the construction of the pavement. Due to labor and car shortage, 
however, the progress of work was hampered to such an extent that, 
though started in the fall of 1918, the pavement was not completed 
until the fall of 1920. 

The total length of the section is 12.5 miles but the southerly 6 miles 
are along an old road where the soil conditions are such that no special 
construction was considered to be necessary. 

The northerly 6.5 miles, however, are practically entirely through an 
adobe formation which has been planted to rice, and the special con- 
struction described above was adopted throughout on this portion of 
the section. These 6.5 miles cost approximately $341,000, or at the rate 
of $52,500 per mile. 

T. E. S. 



Digitized by 



Google 



SECOiro BIENNIAL. REPORT. 



127 



Appendix N. 
VOTE ON STATE HIGHWAY BOND ISSUES, 19 lo, 1916, 
19 19, AND AMENDMENT No. 9, 1920. 



Alameda 

Alpine 

Amador — 

Butte 

Calaveras - 

Colusa — 

Contr* Oosta 

Del Norte 

El I>orado - 

Fresno 

Glenn__- 

Humboldt 

Imperial 

Inyo , 

Kern 

Kings _ 

Lake 

Lassen _ 

Los Angreles-— 

Madera— 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc— 

Mono 

Monterey- 

Napa 

Nevada. 

Orange 

Placer 

Plumas 

Riversidie 

Sacramento 

San Benito __. 

San Bernardino 

San Diego— 

San Francisco __ 

San Joaquin ___ 

San Luis Obispo 

San Mateo 

Santa Barbara 

Santa Olara 

Santa Cruz 

Shasta 

Sierra. 

SiPkiyou 

Solano 

Sonoma 

Stanislaus. 

Sutter. 

Tehama 

Trinity. 

Tulare _ 

Tuolumne 

Ventura- 

Yolo. 

Yuba 



1910— $18.000.0C0| 1916— $15,000,000 
Issue Isoue 



10,199 

28 

904 

1,557 

45i 

408 

1.275 

198 

1,606 

2,002 

34S 

1,8«) 

3i6 

-4142 

1,961 

401 

293 

2-^ 

7,€ft5 

312 

1.458 

185 

96^ 

533 

274 

84 

1,183 

045 

906 

565 

1,180 

240 

635 

5234 

300 

1,463 

1,665 

^,686 

2,C28 

968 

1,549 

1,292 

8,467 

1,054 

974 

280 

1.061 

1,392 

2.2'0 

1,147 

832 

491 

231 

1,112 

526 

496 

8S3 

667 



5,328 
3 
364 
831 
420 
398 
782 



2843 

285 

1,030 

365 

118 

543 

630 

319 

160 

26,954 

156 

539 

1C6 

606 

359 

122 

29 

520 

760 

436 

2,107 

406 

174 

1,896 

1,385 

372 

2,451 

3,354 

6,lc3 

2.4:9 

537 

f42 

577 

2,10: 

9:5 

4f3 

74 

367 

5i6 

1,797 

.'>90 



Against 



111 



477 
1^ 
1.2?2 
3?8 
723 
4f9 
165 



49 

1,655 

5,195 

1,321 

1,616 

7,513 

739 

1,576 

12,325 

1,761 

6,102 

4,549 

1,413 

9,346 

3,552 

1.414 

1251 

126.351 

1,732 

5,788 

818 

S,?69 

8,401 

1,046 

169 

5,193 

3,742 

3,828 

9,882 

2892 

815 

7,?3J 

11,565 

1,768 

10.840 

18,943 

93.7 f> 

10 672 

4 913 

V58 

6.2^ 

18,161 

6 0~8 

3,000 

507 

3 028 

5.923 

9.787 

5,210 

1,248 

2607 

767 

7,674 

1 561 

4,278 

3.213 

20W 



Totals 98,297 ' 80 5C9 r42,2S9 137,107 1€6,064 1 27,992 4a>,492 1311.667 



1919— $40,000,000 
Issue 



For Against 



11,561 

5 

288 

1,427 

458 

1,653 

S7 

431 
5,958 

515 
1,811 

;j78 

144 
1,103 

737 

244 

2er> 

39,485 
464- 
78S 
139 

1,513 

614 

333 

37 

8f 5 

1,2*3 
r99 ' 

3,575 
816 
201 

2 3^^ 

2,99'^ 
552 

4490 

3,7r8 , 
18 647 I 

4,024 I 

e>7 

1.168 
9 5 , 

5,544 I 

I.IFO 

782 

fO 

1,0^ 
9^9 

4.650 

1,679 
524 
€65 
116 j 

3,125 i 
367 
623 
777 
892 



20,006 

25 

786 

2,243 

694 

841 

3,245 



5,103 
911 

2909 

2,121 
5(2 

4,r02 

ly'V 

^45 
68^ 

43 rsi 

15-' 
219J 

371 
1,945 
1,598 

90 

108 
2,181 
1.72^ 
1.6« 
3,538 
1,206 

664 
2,015 
5.603 

853 
3,360 
8,734 
2?,618 
3,156 
2,294 
2,492 
1,938 
5,115 
2 872 
1,143 

317 
l,f9S 
2,103 
4,076 
1,738 
1,114 
2.280 

448 
2,746 

791 

942 
1,413 
1,047 



8,783 



1920 — Amendment No. 9 



For Against 



284 

ir4 

217 
331 

12 
193 
517 
118 
691 

61 

cS 
334 
12> 

3; 

89 

5,838 

166 

f8t 

3( 
296 
21 
142 
8 
331 
20D 

93 
340 
170 

54 
374 
788 
132 
438 
7?5 
3,50:) 
922 
322 
281 
261 
1,^86 
ItX) 
248 

29 
267 
lf6 

5i2fr 

448 
841 
275 

78 
595 
168 
435 
168 

87 



51,054 
13 
738 

4 844 
^94 

1,425 
6,029 

6£6 
1,233 
12,905 
11^0 
5,158 
3,383 
1,420 
7,617 
2,120 I 

927 

1211 

106 395 

1,614 

4,072 

5-9 
4,f3> 
3,163 

575 

153 
4,546 
20>4 
2,l(/7 I 
7,426 
1.718 I 

671 I 
5,801 I 
7 392,, 
1386 
7,«11 
11 9r4 , 
82,132 
9929 I 
2,887 I 

5 2(9 
4,000 

14,512 
3,040 I 
1,660 i 

351 
2,016 
5.486 t 
6,685 
4,392 
1,143 
1,637 
732 
7,606 
1,140 
2,239 
1,572 
1,419 



37,224 
20 

798 
1,937 

683 

798 

5156 

91 

770 
8,232 
1,258 
2,287 
1,975 

294 
3,474 
1,5:8 

530 

541 
86,155 

713 
2,?27 

187 

944 
1,299 

6'6 

32 

1,706 

2.^65 

60^ 
6,133 
2,125 

437 
4,323 
116*8 
1,150 
8,076 
9,886 
41,890 
6,345 
2290 ! 
2,959 i 
4,271 1 
9,218 
3,123 
1.061 

164 I 
l,7fO I 
3,5*6 I 
6,517 
4633 
1,088 
1,517 

140 
4,502 

666 
8,071 
2,924 



Ratio 
to 1 

1.87 
1.54 
1.07 
2.5J 
1.31 
1.79 
1.18 
7.51 
1.59 
1.57 

1. 

2. 8 
1.71 
4.83 
2.30 
1.36 
1.75 
2.-4 
1.23 
2.31 
1.61 
2.78 
5.23 
2.43 
1.07 
4.78 
2.66 
l.'O 
3.46 
1.21 
1.21 
1.54 
1.31 
l.€0 
1.21 
1.09 
l.SO 
1.96 
1.56 
1.38 
1.76 
1.07 
1.57 
1.03 
1.58 
2.14 
1.17 
1.53 
1.16 
1.05 
1.11 
1.08 
5.23 
1.60 
2.02 
1.37 
1.86 
1.49 



1.40 



Total vote, 1910. - - 173,805 

Plurality lor bonds - - 12,786 

Total vote, 19ieL-. _ cr79 346 

l*luralfty lor bonds. - _ 406,132 

Total vote, 1919 - - -..- 224,289 

Plurality lor bonds... _ _ -... .-^- 168,092 p 
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Plate LIX. Proposed State Highway, Del Norte County, Before Construction, 
Showing Corduroy Road. 



Plate LX. Weekend Campers Along State Highway in the Redwoods, Humboldt County. 
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Appendix O. 
ANALYSIS OF CEMENT PURCHASES, 1918, 1919, 1920. 
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Appendix P. 

APPORTIONMENT OF RECEIPTS OF STATE MOTOR 
VEHICLE DEPARTMENT. 

(a) Period June 30, 1918-December 31, 1918. Inclusive. 

(&) Period January 1, 1919-June 30, 1919. Inclusive. 

(c) Period June 30, 1919-December 31, 1919. Inclusive. 

id) Period January 1, 1920-July 31, 1920. 
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Appendix Q. 
SHOWING STATE HIGHWAY CONTRACTS ARRANGED 
BY COUNTIES AND ROUTES, WITH LENGTHS, 
TERMINI AND OTHER STATISTICS. 
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Appendix R. 
ANALYSIS OF MAINTENANCE EXPENDITURES. 

By Walter G. Hunter and R. H. StalnakEr, Assistant Highway Engineers. 

All costs for repairs of the state highways and of their maintenance 
are paid out of the so-called Motor Vehicle Fund. 

The Vehicle Act passed in 1915 (chapter 188), amended by chapter 
218 of the Statutes of 1917, and amended again in 1919 (chapter 147), 
superseded the older ''Motor Vehicle Act,'* chapter 326 of the Statutes 
of 1913. Both the 1913 and the 1915 laws created a ''Motor Vehicle 
Fund," but the distribution of the fund differs in the two acts. 

Previous to the passage of the Motor Vehicle Act of 1913, chapter 
612, Statutes of 1905 was in force, but it provided merely for the col- 
lection of nominal registration fees. No portion of the money collected 
was available for direct expenditure on the highways ; the receipts weti 
into the general fund of the state and none of the money was available to 
the California Highway Commission. 

The Motor Vehicle Act of 1913 provided that the state's portion of 
the fund should be expended through the Advisory Board of the State 
Department of Engineering. It was the custom of that board to appor- 
tion a part of the fund to be expended by the State Engineer on roads 
taken over by the Legislature and on roads in state parks, and a part 
to the California Highway Commission for expenditure on roads taken 
over under the State Highway Act. This practice continued until July 
27, 1917, when all roads formerly under the control of the State 
Engineer were turned over to the California Highway Commission. 

The Motor Vehicle Fund now has paid into it all moneys receivj^ 
by the Motor Vehicle Department except the moneys received by it for 
transfers and for operators' and chauffeurs' licenses. The transfer and 
operators' license fund, plus so much of the other receipts of the depart- 
ment as are needed, up to a maximum limit of ten per cetit of the 
receipts of the year, is available for expenditure by the Motor Vehicle 
Department for carrying out the provisions of the Vehicle Act. One 
half of the net balance remaining in the Motor Vehicle Fund is credited 
to the counties from which the money was received and the other half, 
"in addition to all sums that have heretofore and that may be appro- 
priated hereafter by the Legislature for the same purpose," is available 
for expenditure under the direction of the California Highway Com- 
mission for the maintenance and improvement of the state roads and 
highways under the .iurisdiction of the California Highway Commis- 
sion and for the maintenance and improvement of roads and hiffhways 
in state parks. 
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Plate LXI. Constructing Bridge on State Highway, Humboldt Coanty, Over 
Eel River, near Garbcrvillc. 



Plate LXI I. Bridge on State Highway, Humboldt County, Over Eel River, near Scotia. 
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The portion of the Motor Vehicle Fund set aside by the State Control- 
ler available for expenditure each year, under the direction of the 
California Highway Commission, follows : 

1914 (a)__^ $ 591,228 57 

1915 (a) 932,492 78 

1916 (a) 964,784 65 

1917 (a) 1,247,268 80 

3918 — 1,421319 79 

1919 1,934,299 77 

1920 (first six months only) ^ 2,323,264 62 

Total — — $9,404,658,98 

Expended tmder direction of State Engineer 541,831 15 

. Total available for use by California Highway Commission $8,862>827 83 

(a) Includes amounts allotted to State Engineer. 

Expenditures. 

Upon page 97 of this report is given a statement of total expenditures 

I from the California Highway Commission portion of the Motor Vehicle 

' Fund, from the creation of said fund to June 30, 1920. This statement 

lists the expenditures under thirteen accounts, the total amount 

expended to June 30, 1920, being $5,780,550.92. 

It should be understood that the several State Highway Funds pro- 
vide for the construction of certain specific roads named in the state 
highway acts, and that the Motor Vehicle Fund also provides for the 
improvement, in addition to the maintenance, of all roads under the 
jurisdiction of the California Highway Commission, no matter how 
such roads came under its jurisdiction. Consequently, there is some 
overlapping of classes of work done under the various funds, as for 
instance : 

Oiling plants have been constructed under both funds; the land for 
maintenance yards has been purchased under both funds; construction 
equipment, engineering equipment, furniture and fixtures, stable equip- 
ment, automobile equipment, camp equipment, and shop equipment — 
all have been purchased under both funds. The equipment, etc., pur- 
chased out of State Highway Fund moneys eventually becomes available 
for maintenance, but the Motor Vehicle Fund is not charged therewith. 
Likewise, equipment purchased under the Motor Vehicle Fund is also 
available for use on work done under the State Highway Funds. 

So the $5,780,550.92, stated above as the total expenditure to June 
30, 1920, from the Motor Vehicle Fund, does not represent all the main- 
tenance expenditures upon the state highways, but it does cover all 
ordinary maintenance expenditures, together with certain improvement 
costs. 

Account 135, Stores, covers the purchase of materials for future use, 
and, when actually issued for use on a particular job the materials are 
^ then charged to the job. 

Account 145, County Expense, includes the cost of surveys and plans 
made for the improvement of state roads, which are not included in 
-any of the State Highway Acts. 

All of the expenditures made under accounts 106, 108, 110, 120, 121, 
122, 123, 124, 125 and 128, are of such nature that no distribution can be 
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Plate LXIII. State Highway, Mendocino County, Convict Work. 



Plate LXIV, Bridge on State Highway, Shasta County, Over Charlie Creek. 
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made easily to the various sections. Account 135 represents goods on 
hand which are further distributed as issued for use. Account 145 is 
segregated in the detailed accounts by county, route, and section and 
has no practical bearing on the , maintenance of highways. For this 
reason no further analysis of these accounts is made herein. The total 
expenditures included in these twelve accounts amount to $562,041.23, 
or about 10 per cent of the total Motor Vehicle Fund expenditures. * 

The Maintenance Tabulations. 

Account 103, Highway Maintenance, includes all other expenditures, 
totaling $5,118,509.60, and the detailed figures are given on pages 159- 
163. 

This account 103 covers all direct expenditures on the roads for 
general maintenance, improvement, and reconstruction, including 
supervision, administration, injuries to employees, repairs to equip- 
ment, and other items of a general nature, all of such items as super- 
vision, repairs to equipment, etc., being distributed in proportion to 
the direct charges on each section. 

The highways are listed by counties, the division, route and section 
being given, as well as a brief description of termini of the various sec- 
tions, and the expenditures are' segregated under three classifications, 
viz: ''General Maintenance,'* ''Improvement'' and "Reconstruc- 
tion." These three classifications are further broken up into three 
other subdivisions — ' ' Pavement Base, " " Pavement Surface ' ' and 
"Miscellaneous" — all of which are defined as follows: 

"General Maintenance" includes the expenditures to maintain the 
roads and make minor repairs so as to keep the roads in approximately 
the same condition as when constructed; 

"Improvement" includes expenditures for new construction or bet- 
terment, such as changes in line, grade, or type of construction. (See 
page 155 for further details.) 

"Reconstruction" includes expenditures for the rebuilding with 
original type over large areas, and the rebuildins: of an entire unit of 
construction even though small. (See page 155 for further details.) 

"Pavement Base" includes repairs to concrete, macadam, or other 
base courses of pavement on top of subgrade. 

"Pavement Surface" includes repairs to oil, asphalt, gravel, or other 
surfaces, and also includes the maintenance of a smooth surface on 
earth roads. (Repairs to concrete base roads such as the oiling of 
cracks, etc., have in many cases been charged to "Pavement Surface" 
— an apparent inconsistency, but, due to the opening of concrete base 
roads to traffic before the wearing surface was applied, the concrete 
base became temporarily a pavement surface.) 

"Miscellaneous" includes all the other expenditures which are listed 
on the detailed accounting books as : 

"Shoulders" includes all work on earth, oil macadam, or other shoul- 
ders of a temporary or semipermanent nature. (Work on concrete 
shoulders, which are virtually a wideninsr of the pavement, is not 
charged to this account but is charged to "Pavement Base" or "Pave- 
ment Surface", as the case may be.) 

"Culverts and Drainage" includes all work on drainage ditches, 
culverts, drains, bridges, trestles, and other drainage structures. 



♦For the details of these several accounts, see page 97 of this report. 
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*' Guard Rail" includes all work on guard rails, parapet walls, stone 
markers, and other devices for guiding and safeguar(Kng the traffic, 
including road signs. 

**Road Sides'* includes eradication of noxious weeds, trimming of 
slopes, elimination of burrowing animals, removal of minor slides and 
other work of like nature. 

*' Grading*' includes original grading, grade and line changes and 
restoring the road after slides or washouts, which removed the roadbed. 

** Trees" includes the planting, watering and care of trees. 

Under the column headed **Type" appear the following symbols: 
E, CB, OC, OM, TonM, TonC, AonC, AC, TonP. These symbols indi- 
cate the character of the construction as of date, June 30, 1920, and 
the symbols have the following significance: 

E=: Earth, earth and gravel, or graveled road. Many of the 
earth roads constructed by the California Highway Com- 
mission have been surfaced in whole or in part with local 
gravel or crushed rock, but such roads are considered to be 
earth roads at present. 
CB=: Concrete base. 
0C= Oiled concrete (concrete base with thin bituminous wearing 

surface). 
OM=:Oil macadam. 
TonM=Topeka on macadam. 
TonC=Topeka on concrete. 
AonC = Sheet asphalt on concrete. 

AC=Asphaltic concreted 
TonP=Topeka on planks (bridges and trestles). 

The column headed ** Miles under Maintenance" shows only the 
mileage of each section which is actually being maintained by the 
California Highway Commission, the figures being in many cases less 
than the distance between termini of the sections, due to exceptions 
not yet taken over, awaiting right-of-way to be secured by the counties 
for proposed line changes, awaiting the construction of bridges, over- 
head or underpass crossings, etc., and roads in incorporated cities. 

The **Date Completed" column gives the date the roads were con- 
sidered to be constructed and turned over to maintenance. The dates 
given are for the completion of contract and day labor work, but the 
beginning of maintenance on completed roads taken over from coun- 
ties, roads taken over by act of Legislature, and roads turned over to 
the California Highway Commission by the State Engineering Depart- 
ment, is shown under ** Remarks". 

Some maintenance expenditures have been made on completed por- 
tions of roads under contract. The contracts provide for the taking 
over and maintaining by the state of completed sections not less than 
one mile in length and a similar policy has been adopted on day labor 
work, wherever it was necessary to care for traffic during the construc- 
tion period. Moreover, on some of the mountain roads constructed by 
day. labor, the roadbed is completed and thrown open for traffic and 
the minor details, such as culvert headwalls and guard rail, constructed 
at a later date: The expenses of keeping the road in condition for traf- 
fic during the interim are proper maintenance charges. 
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Improvement. 

The expenditures listed under '* Improvement'' cover, mostly, the 
surfacing of earth roads with local material ; the surfacing of concrete 
base with thin bituminous carpet or Topeka asphaltic mixture; the 
construction of gravel, oil macadam, and concrete shoulders ; the minor 
improvements such as guard rail, widening cuts, line and grade 
changes, etc. 

Some new construction has been done under the Motor Vehicle Fund 
and the expenditures listed under '* Improvement,'' as for instance: 

Road III. Sac-3-B — An oiled concrete pavement from North 

Sacramento to Ben Ali, 
So^ III. Sta-4-A — Concrete shoulders and Topeka top. 



t^Bbad I. Hum-l-G — 4^.32 miles of concrete base. 



Other unusual work done and listed under ^^Improvement" follows: 
Quincy Lateral — Preliminary work. 

Road II. Mod-28-A-B— Preliminary work. 

Road II. Las~29-B — Survey and partial construction by convict 

labor. 
Road II. Sha-28-B — survey and partial construction by convict 
^ labor. 

Road III. Sie-25-A— Survey and partial construction by convict 

labor. 

The coast highway from near Ukiah to Eureka and the Valley high- 
way from Redding to Dunsmuir and from Yreka to the Oregon line, 
have both been surfaced with local rock or gravel for nearly their 
entire length, the work being done under both the State. Highway 
Fund and the Motor Vehicle Fund, and the portion done under the 
Motor Vehicle Fund is listed under ** Improvement". 

All improvements made on roads under the jurisdiction of the Cali- 
fornia Highway Commission and not named in the State Highway 
Acts, have necessarily been made under the Motor Vehicle Fund. 

Reconstruction. 

tJnder this heading the larger expenditures are for the reconstruction 
, of oil macadam roads taken over from the counties, and for restoring 
[ and strengthening concrete bases which started to fail due to heavy 
. traffic, changed drainage conditions, poor subgrade, etc. The concrete 
' ba^e reconstruction consists of repairing the original base and adding 

'■ an axi^ifional slab of concrete on top, reinforced in some cases — this 
•jwork Miijg really an *' Improvement" as well as ** Reconstruction," 

[ ; although' listed under the latter heading. 
- In a few cas^sf- bridges,^-.constructed by the counties and afterwards 

'; taken over by th^ (5aJ[ifornia Highway Commission, and which had 
: insufficient waterwayH:o carry extreme floods or were destroyed by 
* floods, have been reconstructed under the Motor Vehicle Fund and the 

. I expenditures listed-iinder '* Reconstruction." The San Luis Rey bridge 
iP^^: Oeeanside,; in San Diego County, is the largest instance of this 
class of work. ^ • ^ ^ .r- — ^^ . . _ 
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Plate LXV. State Highway, Stanislaus County, near Riverbank. Preparing Subgrade 
for Concrete Shoulders. 



Plate LXVI. State Highway, Stanislaus County, near Turlock. Laying Asphalt Surface. 
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General Maintenance: Average Cost Per Mile Per Year. 

In addition to the data in the ** Maintenance Tabulation/' which 
shows the ** General Maintenance/' ** Improvement/' and ** Reconstruc- 
tion" expenditures made for the entire period from the beginning of 
maintenance to June 30, 1920, figures have been prepared to show the 
average cost per mile per year for ** General Maintenance" for the 
various types of roads and pavements. 

The acounting costs for maintenance have, until recently, been kept 
for each '* section" as a unit, although some sections comprise several 
types of roads and pavements, consequently it is impossible to include 
all the mileage of any one type in preparing the average annual cost 
figures. However, all sections have been included where a clean cut 
segregation of expenditures for the various types of roads and pave- 
ments could be made, and it is believed the figures given represent a 
very close approximation to the average costs (at least for the major 
types) for the entire system. 

The average cost figures are as follows : 



Type 



Miles 
included 
in study 



Year 
miles 



Pave- 
ment 
base 



Cost per year mile 



Pave- 
ment 
surface 



Miscel- 
laneous 



Total 



Concrete base, unsurfaced 

Concrete base, oil surface 

Concrete base (partially oiled sections) 
Concrete base, bare and oiled (average 

of above three classes) — 

T(H>eka on macadam 

Topeka on concrete. — 

on macadam , 

•Earth _ 



418.02 


1,385.21 


$49 11 


$23 08 


$86 25 


346.73 


2,087.85 


38 11 


57 71 


106 41 


110.52 


572.43 


41 21 


80 36 


92 55 


875.27 


3,975.49 


42 33 


49 08 


97 15 


5.06 


2910 


58 10 


92 05 


87 -23 


6.41 


36 61 


41 


35 54 


148 47 


180.80 


835.49 


127 82 


161 19 


116 58 


1,2&1.63 


3.800.41 


6 71 


6a 29 


162 14 



$157 44 
202 28 
214 12 

188 56 
235 58 
184 42 
405 59 
2^8 14 



•Itie low average cost for "earth" roads is due to the inclusion of many mountain roads upon 
whidi but little maintenance work has been done. The average cost for "general maintenance" 
on the heavier traveled roads is considerably more, for instance: (1) The road from Placerville to 
Lake Tahoe cost $389.78 per year mile for the last three years. (2) The ro«d from the Mendocino- 
Humboldt County line to Fortuna, 66 miles in all, with 272 year miles, cost $612.65 per year mile. 
(In addition to this $512 85 for general maintenance, the "improvement" cost per mile year was 
about $500, mostly for gravel surfacing.) 
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Plate LXVII. State Highway, San Diego County, near Oceanside. 



Plate LXVIII. On Route of State Highway, Siskiyou County, Mount Shasta in Distance. 
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